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ACYUVTED PHENYL OR PYRIDINE HERBICIDES 

The present invention relates to novel, herbicidally active benzoyl derivatives, to a process 
for their preparation, to compositions comprising those compounds, and to their use in 
controlling weeds, especiaily in crops of useful plants, or in inhibiting plant growth. 

Benzoyl derivatives having herbicidal action are described, for example, in WO 97/08164, 
WO 99/09023 and EP-A-0 249 81 3. Novel benzoyl derivatives having herbicidal and growth- 
inhibiting properties have now been found. 

The present invention accordingly relates to compounds of formula I 




wherein X is methine, nitrogen or N=0; 
m is 1, 2, 3 or 4; 

each R is independently hydrogen, Ci-C 6 aikyl, C 2 -C s alkenyl, C 2 -C B haloalkeny!, C 2 -C 6 -alkynyl, 
Ca-Cehaloaikynyl, C 3 -C 6 cycloalkyi, C,-C 6 alkoxy, d-C 6 haloalkoxy, d-C R alkylthio, 
C r C 6 alkylsulfinyl, d-C 6 alkyisulfonyl, C|-C 6 haloalkyl, Ci-C 6 haloalkylthio, d-C 6 haloalkyl- 
sulfinyl, Ci-C 6 ha[oalkylsutfonyl, C.-C 6 alkoxycarbonyl, CrCgalkylcarbonyl, CrCealkylamino, 
di-CrCealkylamino, d-Cealkylaminosulfonyl, di-Ci-C 0 alkylaminosulfony], -NfR^-S-Ra, 
-N{R 3 )-S0-R 4 , -N(R 5 )-S0 2 -R 6 , nitro, cyano, halogen, hydroxy, amino, formyl, hydroxy- 
C r C R alkyl, d-C B alkoxy-d-C B aJkyl, d-Cealkoxycarbonyloxy-C, -Chalky!, C n -C e alkylthio- 
C r C 6 a!kyi, d-C 6 alkylsulfinyl-d-C 6 alkyl, C r C 6 alkylsulfonyl-d-C s alkyL rhodano-C r C 5 alkyi, 
cyano-C]-C 6 alkyl, oxirany!, C 3 -C 6 alkenyloxy, C 3 -C 6 alkynyloxy, C,-C 6 alkoxy-d-C 6 alkoxy- 
C r C 3 alkyl, CrCealkoxy-C^Cealkoxy, cyano-d-C 6 alkenyloxy, d-C 6 alkoxycarbony!oxy- 
d-C 6 alkoxy, C 3 -C 6 alkynyloxy, cyano-C r C 6 alkoxy, d-C B a!koxycarbonyl-CrC 6 alkoxy- 
C r C 3 alkyl, d-Cealkoxycarbonyl-Ci-Cealkoxy, d-C 6 alkylthio-C,-C 6 alkoxy, d-C fl alkylthio- 
Ci-Cealkoxy-Ci-Caalkyl, alkoxycarbony[-d-C 6 alkylthio, alkoxycarbonyl-Ct-Cealkylthio-Crd- 
alkyl, alkoxycarbonyl-d-C 6 alkylsulfinyl, alkoxycarbonyl-d-C 6 a!kyisulfiny!-d-C 3 alkyl, 
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alkoxyDarbonyl-C r C fi alkylsulfonyl f aikoxycarbonyl-Ci-C 6 alkylsLJlfonyl-Ci-C 3 alkyl, C : -C Cl - 
alkylsuifonyloxy, C 1 -C 6 haioalkylsulfonyloxy, phenyl, benzyl, phenoxy, phenylthio, phenyl- 
sulfinyl, phenylsulfonyl, benzylthio, benzylsulfinyl or benzylsuifonyl, wherein the phenyl and 
benzyl groups may themselves be mono-, di- or tri-substituted by Ci-C B alkyl, d-Cghalo-alkyl, 
Cj-Cealkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkyny!, Ci-C e alkoxy, Ci-C 5 - 
haloalkoxy, C 3 -C G alkenyloxy, C 3 -C 5 alkynyloxy, mercaplo, C r C 6 alkylthio, Ci-C 6 haloalkylthio, 
C 3 -C 6 alkenylthio, C 3 -C 6 haloalkenylthio, C 3 -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, C 3 -C rj acetyl- 
alkylthio, C 3 -C e alkoxycarbonylalkylthio, C 2 -C 4 cyanoalkylthio, Ci-C 6 a!kylsulfinyl, C-,-C 6 halo- 
alkylsulfinyl, C n -C E a[kylsulfonyl, C-i-C 6 haloalkylsuffonyl, aminosulfonyl, C 1 -C 2 alky]amino- 
sulfonyl, C a -C4dialkylaminosulfonyi, R 7 -C 1 -C 3 alkylene- ) NR 8 R 9 , halogen, cyano, nitro, 
phenylthio and/or by benzylthio, wherein those phenylthio and benzylthio groups may" 
themselves be substituted on the phenyl ring by C r C 3 alkyl, C-i-C 3 haloalkyl, CrC 3 a\koxy, 
C,-C 3 haloalkoxy, halogen, cyano or by nitro; 

or each R is independently a five- to ten-membered monocyclic or fused bicyclic ring system, 
which may be aromatic or partially saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur; 

the ring system either being bonded directly to the ring containing the substituent X or being 
bonded to the ring containing the substituent X byway of a C-rCUalkyiene group; 
and each ring system may contain no more than two oxygen atoms and no more than two 
sulfur atoms, and the ring system itself may be mono-, di- or tri-substituted by C,-C fi alkyi, C r 
Cehaloalkyl, C 2 -C e a!kenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-Csalkoxy, C r 
C 6 haloalkoxy, C 3 -Cpaikenyloxy, C : rC 6 alkynyloxy, mercapto, CT-Cealkylthio, C s -C 5 halo- 
alkylthio, C 3 -C 6 alkenylthio, C 3 -C 6 haloalkeny!thio, C 3 -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, 
C 3 -C 5 acetyla!kylthio, C 3 -C 6 alkoxycarbonylalkylthio, C 2 -C 4 cyanoalky!thio, C-,-C 6 alkyisulfinyl, 
Ci-Cnhaloalkylsulfinyl, Ci-C 6 alkylsulfonyl, C-i-Cehaloalkylsulfonyl, aminosulfonyl, Ci-dalkyl- 
aminosulfonyl, C 1 -C 4 dialkyiaminosulfonyl, R 10 -C-rC 3 alkylene, NRnR 12 , halogen, cyano, nitro, 
phenylthio and/or by benzylthio, wherein phenylthio and benzylthio may themselves be 
substituted on the phenyl ring by Ci-C 3 alkyl, Ci-C 3 haloalkyl, C r C 3 alkoxy, Ci-C 3 haloalkoxy, 
halogen, cyano or by nitro, and wherein the substituents at the nitrogen atom in the 
heterocyclic ring are free of halogen; 

Ri, R 3 and R 3 are each independently of the others hydrogen or CrCgalkyl; 
R 2 is NR 13 R n4 , Chalky], C r C 6 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloa!kenyi, C 3 -C fi alkynyl, 
C 3 -C e haloalkynyl, C 3 -C e cycloalkyl or phenyl, wherein phenyl may itseif be substituted by 
CVCjalkyI, C 1 -C 3 haloalkyl, (VC 3 a]koxy, C r C 3 haloalkoxy, halogen, cyano or by nitro; 
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is NR 15 Ri C , Ci-C 6 alkyl, Ci-C c haloalkyl, d-Csalkenyl, C 2 -C 6 haloalkenyl, C 3 -C 6 alkynyl, 
C 3 -C 6 haloa!kynyl, C 3 -C 6 cycloalkyl or phenyl, wherein phenyl may itself be substituted by 
Ci-C 3 alkyl, C r C 3 haloalky!, C 1 -C 3 alkoxy ! C,-C 5 haloalkoxy, halogen, cyano or by nitro; 
R 6 is NR, 7 R 18 , Ci-C 6 alkyl, C,-C e haloalkyl, C 3 -C e alkenyl, C 2 -C 6 haloalkenyl, C 3 -C 6 alkynyl, 
C 3 -C e haloalkynyl, C 3 -C 6 cycloalkyl or phenyl, wherein phenyl may itself be substituted by 
C r C 3 alkyl, C r C 3 haloalky!, d-C 3 alkoxy, C,-C s haloa!koxy, haiogen, cyano or by nitro; 
R 7 and R 10 are each independently of the other CrC 3 alkoxy, C 2 -C 4 alkoxycarbonyl, d-C 3 - 
alkylthio, d-C 3 alkylsulfinyl, C r C 3 alkylsulfonyl or phenyl, wherein phenyl may itself be 
substituted by CrC 3 alkyl, Ci-C 3 haloalkyl, Ci-C 3 alkoxy : C r C 3 haloalkoxy, halogen, cyano or 
by nitro; 

Rb, Rn, Ris, R15 and R 17 are each independently of the others C-|-C 12 alkyl; 

Rg, R12, Ri4. Rie and R 13 are each independently of the others CVC^alkyl, or R a and R 9 

together, and/or R,, and R, 2 together, and/or R 13 and R^ together, and/or R 15 and R 13 

together, and/or R 17 and R 18 together, with the nitrogen atom to which they are bonded, 

form a 3- to 7-membered ring; 

Q is the group Qi 



wherein 

R 19 is hydrogen or d-C 6 alkyl; 

R 20 isC 1 -C 12 alkyl, CrCi 2 haloalkyl, C 2 -Ci 2 alkenyl, C ? -C 6 haloalkenyl, d-C 2 alkoxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C 6 alkynyl, C r C 6 haloalkynyl, C 3 -C 6 allenyl, C 3 -C 6 cycloalkyl, 
NR 3 £R 33l benzyl or phenyl, 

wherein the phenyl-containing groups may themselves be substituted by d-C 3 alkyl, d-C 3 - 
haloalkyl, Ci-C 3 alkoxy, CrC^haloalkoxy, halogen, cyano or by nitro, or R 20 is hydroxy- 
C,-C 12 alkyl, d-C 4 alkoxy-Ci -Chalky I, Ci-C 4 alkylthio-C, -Chalky I, d-C 4 a!kylsulfinyl-d-d2- 
alkyl, d-dalkylsulfonyl-Ci-C^alkyl, cyano-C.-C 12 alkyt, d-C fi alkylcarbonyloxy-d-d 2 alkyl, 
Ci-dalkoxycarbonyl-C r C 12 alkyl, d^alkoxycarbonyloxy-CrC^alkyl, rhodano-C r d £ alkyl, 
benzoyloxy-C r C 12 alkyl, C 2 -C 6 oxiranyI, Ci-C 4 alkylamino-d-d2alkyl, di(d-C 4 -alkyl)amino- 
Ci-C i2 alkyl, Ci-C 12 alkylthiocarbonyl-d-d £ alkyi or formyl-d-C 12 alkyl; 




N(R 19 )-S0 2 -R M 
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or R 20 is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R 19 )-S(0) s - group by way of a d-d 2 alkylene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by Ci-C 6 aikyl, d-dhaloalkyl, C 2 -C 6 alkenyl, C 2 -C B - 
haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-dalkoxy, d-Cehaloalkoxy, C 3 -C 6 alkenyloxy, 
C 3 -C s alkyny[oxy, mercapto, d-Cealkylthio, C r C E haloalky!thio, C 2 -C B alkenylthio, C 3 -C 6 halo- 
alkenyltnio, C 3 -C 6 alkynylthio, C ? -C s alkoxyalkylthio, C 3 -C 5 acetyla!kyithio, C 3 -C 6 alkoxy- 
carbonylalkylthio, C 2 -C 4 cyanoalkylthio T d-Coaikylsulfinyi, d-C 6 haloalkylsiJlfinyl, C r C 6 alkyl- 
sulfonyl, Ci-C 6 haloaikylsulfonyl, aminosulfonyl, d-C 2 alkylaminosulfonyl, di(C,-C 2 alkyl)"- 
aminosulfonyl, di(Ci-C 4 a!kyl)amino, halogen, cyano, nitro, phenylthio and/or by benzylthio, 
wherein phenylthio and benzylthio may themselves be substituted on the phenyl ring by 
Ci-C 3 alkyl, d-dhaloalkyl, d-C 3 alkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents at the nitrogen atom in the heterocyclic ring are free of halogen; 
R 2 i, Rz2, R 2 3 and R 24 are each independently of the others hydrogen, d-C 6 alkyl, C r C 6 - 
haloaikyl, C 2 -C e alkenyl, C 2 -C 6 alkynyJ, d-C 6 alkoxycarbonyl, d-C 6 alkylcarbonyl, d-C 6 - 
alkylthio, CrCyalkylsulfinyl, d-C B alkylsulfonyl, d-C fi alkyl-NHS(0) 2 , d-C R alkylamino, di- 
(Ci-C 6 alkyl)amino, hydroxy, d-C 6 alkoxy, C 3 -C 6 alkenyloxy, d-C 6 alkynyloxy, hydroxy-d-C 6 - 
alkyl, d-C 4 a!kyisulfonyfoxy-d-C 6 alkyl, tosyloxy-Ci-C s alkyl, halogen, cyano, nitro, phenyl or 
phenyl substituted by d-C 4 alkyl, C r dhaloalkyi, d-C 4 aikoxy, d-C 4 haloalkoxy, C-|-C 4 - 
alkylcarbonyi, C 1 -C 4 alkoxycarbonyl, amino, d-C 4 alkylamino, di-Crdalkylamino, d-C 6 - 
alkylthio, C^Cealkylsulfinyl, C,-C 6 alkyisulfonyl, C,-C 4 alkyIsulfonyloxy, d-C 6 haloalky!thio, 
d-C 6 haloaikyfsulfinyl, d-C 6 haloalkylsulfonyl, Ci-Gjhaloalkyisulfonyloxy, d-dalkyl-S(0) ? NH, 
d-C 6 alkyithio-N(d-C 4 alkyi), d-C 6 alkylsulfinyl-N{d-dalkyl), d-C 6 alkylsulfonyl-N(d- 
C 4 alkyl), halogen, nitro, COOH or by cyano; or R 24 and R 2 , together or R 22 and R 23 together 
denote C 2 -C c alkylene, C(0)OCH 2 CH 2 -, C(0)OCH 2 CH 2 CH 2 -, S-d-dalkylene, 
S(0)-C 2 -C 4 alkylene or S(0) 2 -C 2 -C 4 alkyiene; 

W is oxygen, sulfur, sulfinyl, sulfony!, -CR 25 , R^-, -C(O)-, -CR 2B R 2Er CR 3 uR 3 i- or -NR 27 , 
wherein the carbon atom carrying the substituents R2 B R 2 g is attached to the carbon atom 
carrying the substituents R 22 R 23 ; 

R 25 is hydrogen, C r dalkyl, Crdhaloalkyl, d-dalkoxy-C n -C 4 alkyl, d-daikylthio-d-C 4 - 
alkyl, C,-C 4 alkylthio-C 3 -C 6 cycloalkyl, C--C 4 alkylcarbonyloxy-d-C 4 alkyl, d-dalkylsulfonyl- 
oxy-Ci-dalkyl, tosyloxy-d-C 4 alkyl, di{C n -C 3 a!koxyalkyl)methyl, di(d-dialkyithioalkyl)- 
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methyl, (d-da!koxyalkyl)-(d-da!kylthioalkyl)methyl, C 3 -C s oxacycloalkyl, C 3 -C 5 thiacyclo- 
alkyl, C 3 -G 4 dioxacycloalkyl, C 3 -C 4 dithiacycloalkyl, Cg-C 4 oxathiacycloalkyl, forrny!, d-d- 
alkoxycarbonyl, carbamoyl, d-d,alkylarninocarbonyl, di(Ci-C 4 alkyl)aminocarbonyl, 
phenylarninocarbonyl, benzylaminocarbonyl or phenyl which may itself be substituted by 
d-daikyl, C 1 -C 4 haioalkyl, C,-C 4 alkoxy, d-dhaloalkoxy, C 1 -C 4 alkylcarbonyl, d-dalkoxy- 
carbonyl, amino, C r C 4 alkyiamino, di-Ci-C 4 alkylamino, C r C 4 alkylthio, C 1 -C 4 alkylsulfinyJ, 
Ci-C 4 alkylsulfonyl, C 1 -C 4 atkylsul{onyloxy, d-dhaloalkylthio, d-dhaloalkylsulfinyl, d-d- 
haloalkylsulfonyl, C 1 -C 4 haloaikyisulfonyloxy, d-dalkyl-S(0) 2 NH, d-C 6 alkylthio-N-(C r C 4 - 
alkyl), d-dalkylsulfinyl-N{d-C 4 alkyl), d-C G alkylsulfonyl-N(d-dalkyl), halogen, nitro. 
COOH or by cyano; or R 26 together with R 23 or R 24 denotes d-C 5 a!kylene; 
R 26 is hydrogen, Ci-C 4 alkyl or d-C 4 haioalkyl, or R^ together with R 2S denotes C 2 -C 6 - " 
alkylene; 

R 27 is hydrogen, d-dalkyl, C,-C 4 alkoxycarbonyl or phenyl which may itself be substituted 
by d-dalkyl, d-dhaloalkyl, d-C 4 alkoxy, Ci-C 4 ha!oalkoxy, d-dalkylcarbonyl, C,-C 4 - 
alkoxycarbonyl, C 1 -C 4 alkylamino, di-d-dalkylamino, d-dalkylthio, C r C 4 alkylsulfinyl, 
d-C 4 alkylsultonyl, d-C 4 alkyisulfonyloxy, d-C 4 haloalkylthio, d-C 4 haloalkylsulfinyl, d-d- 
haloalkylsulfonyl, d-C 4 haloalky!sulfonyloxy, C,-C 4 alkyl-S(0) 2 NH, C ; -C 4 alkyl-S(0) 2 N(d-C 4 - 
alky!), halogen, nitro or by cyano; 

R2B, R29, Rso and R31 are each independently of the others hydrogen or d-dalkyl, or R 2R or 
R 28 or Rgo together with R 21 or R 23 form a direct bond; 
R 32 is d-Ci 2 alkyl; 

R 33 is d-Ci 2 alkyl, or R 32 and R 33 together with the nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 

with the proviso that R 20 is other than d-d 2 alkyl and d-dhaloalkyl when X is nitrogen or 
NO, the group -C(0)-Q occupies the 3-position in the ring and R in the 6-position in the ring 
is d-C 6 haloalkyl, 
or Q is the group Q 2 




wherein 
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R 34 is hydrogen or d-C 6 alkyl; 

R 35 isC r C 12 alkyl, C-C 12 haioalkyL Cs-C^alkenyl, C ? -C 3 haloalkenyl, d-C 3 alkoxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C 6 alkynyl, C 3 -C c .ha!oalkynyl, C 3 -C B alienyi : C 3 -C 6 cycloalkyl, 
NRniRr,?, benzyl or phenyl, 

wherein the phenyl-containing groups may themselves be substituted by C r C 3 alkyl, C,-C 3 - 
haioalkyl, d-C 3 aikoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, or R 3ft is hydroxy- 
C r C ia alkyl, d-dalkoxy-d -Chalky I, d-C-alkylthio-C-C^alkyl, d-dalkylsulfinyf-d-ds- 
alkyl, C l -C 4 alkylsulfony!-CrC 12 alkyl, cya no-d-d 2a Iky I, d-C £ alky!carbonyloxy-d-d 2 alkyl, 
C,-C 4 alkoxyGarbonyl-C 1 -C, 2 alkyi > d-dalkoxycarbonyloxy-d-d 2 alkyt, rhodano-d-C 12 alkyl, 
benzoyloxy-d-d 2 alkyl, C r C b oxiranyt, d-C 4 alkylamino-d-d 2 alkyl, di(d-C 4 alkyl)amino- 
C r Ci 2 alkyl, d-C 13 alkylthiocarbonyl-CrC 12 alkyl or formyl-d-C^alkyl; 
or R 35 is a five-to ten- mem be red monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R34)-S(0} 2 - group by way of a d-C, 2 alky!ene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri -substituted by d-C 6 alkyl, d-C 6 ha!oalkyl, C 2 -C e alkenyl, C 2 -C 6 - 
haloaikenyl, C 2 -C s alkynyl, C 2 -C 6 haloalkynyI, d-C e alkoxy, d-C 6 ha!oaikoxy, C 3 -C fi alkenyloxy, 
C 3 -C e alkynyloxy, mercapto, C r C 6 alkylthio, d-Cghaloalkylthio, C 3 -C 6 alkenylthio, C 3 -C 6 halo- 
alkenylthio, C 3 -C e alkynylthio, C 2 -C 5 alkoxyalkylthio, C 3 -C s acetylalkylthio, C 3 -C s alkoxy- 
carbonylaikylthio, Cs-Ccyanoalkylthio, d-C 6 alkylsulfinyl, d-C G haloalkylsulfinyl ; d-C 6 alkyl- 
sulfonyl, Ci-C B haloalkylsulfonyL amtnosutfonyl, C-C z alkylaminosulfonyl, di(d-C 2 alkyl)- 
aminosulfonyl, di(C,-daIkyl)amino, halogen, cyano, nitro, phenylthio and/or by benzylthio, 
wherein phenylthio and benzylthio may themselves be substituted on the phenyl ring by 
d-C 3 alkyl, d-dhaloalkyl, Ci-C 3 aikoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents on the nitrogen atom in the hetero-cyclic ring are other than 
halogen; 

Y is a chemical bond, an alkylene group A,, carbonyl, oxygen, sulfur, sulfinyl, sulfonyl, -NR 40 
orNH(CO)R 41 ; 
A, is C(R 42 R 45 )m 01 ; 
A is C(R 44 R 45 )r; 

r and m 0 i are each independently of the other 0, 1 or 2; 
R 35 is hydrogen, methyl or C r C 3 aikoxycarbonyl; 
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Rj?, R30, ^33, R<t4, Rjs, R42 and R 43 are each independently of the others hydrogen, C 1 -C 4 - 
alkoxy, C 1 -C 4 alkylthio, CrCialkyisulfinyl, C,-C 4 alkylsuifonyt, halogen or methyl, or R 39 
together with an adjacent group R 45 or R 43 denotes a chemical bond; 
R ao and are each independently of the other hydrogen or d-dalkyl; 
Rsi is Ci-C 12 alkyl; and 

R 52 is Ci-C 12 alkyl; or R 51 and R 52 together with the nitrogen atom to which they are bonded 
lorm a 3- to 7-membered ring; with the proviso that R 34 is C s -C 6 alkyl when R 35 is C 1 -C 4 alkyl 
or C,-C 4 haloa!kyl and X is nitrogen or NO; 
or Q is the group Q 3 




wherein 

R 4 e is hydrogen or Ct-C G alkyl; 

R 47 is Ci-Ci 2 alkyl, d-C^haloalkyl, C 2 -Ct2alkenyl, C 2 -C 6 haloalkeny!, d-C 2 alkoxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C s alkynyl, C 3 -C 6 haloalkynyl, C 3 -C 6 allenyl, C 3 -C 6 cycloaikyl, 
NR^R^, benzyl or phenyl, wherein the phenyl-containing groups may themselves be 
substituted by C r C 3 alkyl, C r C 3 haioalkyl, C,-C 3 a!koxy, C 1 -C 3 haloalkoxy, halogen, cyano or 
by nitro, or R 47 is hydroxy-d -Chalky I, Ci-C 4 aikoxy-C 1 -Ci 2 alkyl, C 1 -C 4 alkylthio-C r C 12 alkyl, C r 
C 4 alkylsulfinyl-Ci-C 12 alkyl, C r C 4 alkylsuHonyl-Ci-C 12 alkyl ( cyano-Ci -Chalky I, d-C 6 - 
alkylcarbonyloxy-Ci-Ci 2 aIkyl, C r C 4 alkoxycarbony!-C 1 -C l2 a!kyl, C 1 -C 4 alkoxycarbonyloxy- 
Ci-C, 2 alkyl, rhodano-CrC^alkyl, benzoyioxy-Ci-C 12 alkyl, C 2 -C B oxiranyl, C 1 -C 4 a!kylamino- 
C r Ci 2 alkyl, di(C 1 -C 4 alkyl)amino-C 1 -C I2 alkyl, C 1 -Ci 2 alkylthiocarbonyi-C 1 -C 12 alkyl or formyi- 
d-Caalkyl; 

or R 47 is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R 46 )-S(0) 2 - group by way of a Ci-C 12 alkylene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by d-C 6 alkyl, d-C 6 haloalkyi, C 2 -C 6 alkenyl, C 2 -C E - 
haioalkenyl, C 2 -C G alkynyl, C 2 -C 6 haloa]kynyl, d-C 6 aikoxy, d-Cghaloalkoxy, C 3 -C 6 alkenyloxy, 
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Cs-Cealkynyloxy, mercapto, d-C 6 alkylthio, Ci-C G haloalkylthio T C 3 -C 6 alkenylthio r C 3 -C 6 halo- 
alkenylthio, C 3 -C 6 alkynylShio, C L i-C 5 alkoxyalkylthio, C 3 -C 5 acetylalkylthio, C 3 -C 6 alkoxy- 
carbonylalkylthio, C 2 -C 4 cyanoalkylthio, CrCaalkylsulfinyl, CrC 6 haioatkylsu!finyl, Ci-C e alkyl- 
suifonyl, Ci-C B haloalkylsulfonyl, aminosulfonyl, C r C 2 alkylaminosulfony!, di(C r C 2 alkyl)- 
aminosulfonyl, di(C r C 4 alkyl)amino, halogen, cyano, nitro, phenylthio and/or by bonzylthio, 
wherein phenylthio and benzylthio may themselves be substituted on the phenyl ring by 
Ci-C s alkyl, d-Cahaloalkyl, Ci-Csalkoxy, C,-C 3 haloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents at the nitrogen atom in the heterocyclic ring are free of halogen; 
R 43 and R 49 are each independently of the other hydrogen, C 1 -C 4 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 - 
alkynyl, Ct-dalkoxycarbonyl, d-C 6 alkylthio, d-C 6 alkylsulfinyl, d-C 6 alkylsulfonyl, C r C 4 - 
aikyl-NHS(0) 2j d-C 4 haloalkyi, or phenyl which may itself be substituted by d-dalkyt, 
Ci-C 4 haloalkyi, Ci-C 4 alkoxy, d-C 4 haloalkoxy, Ci-C 4 alkyicarbonyl, Ci-C 4 alkoxycarbonyl, 
amino, CrC 4 alkyiamino, di-CrC 4 alkylamino, d-C 6 alkylthio, CrCgaikylsuifinyl, d-C 6 - 
alkylsulfonyl, C 1 -C 4 alkylsulfonyloxy, Ci-C 4 haloalkylthio, Ci-C 4 haloalkylsulfinyl, d-C 4 - 
haloalkylsulfonyl, C 1 -C 4 haloalkylsulfonyloxy, d-C 4 alky|-S(0) 2 NH, C 1 -C4alkyl-S(0) a N(C,-C 4 - 
alkyl), halogen, nitro, COOH or by cyano; or R 4g and R 49 together form a C 2 -C 6 alkylene 
bridge; and 

R 50 is hydrogen, d-Csalkyl, C 3 -C 6 alkenyl, C 3 -C 6 alkynyl, d-C a alkoxycarbony], benzyl or 
phenyl, wherein benzyl or phenyl may themselves be substituted by d-C 4 alkyl, d- 
C 4 haloalkyl, C,-C 4 alkoxy, Ci-C 4 -haloalkoxy, d-C 4 alkylcarbonyl, d-C 4 alkoxycarbonyl, amino, 
C^alkyiamino, di-Ci-C 4 -alkylamino, d-C 4 a!kylthio, C r C 4 aikyIsulfiny(, C 1 -C 4 alkylsu|fony|, 
d-dalkylsulfonyloxy, 

d-C 4 haloalkylthio, d-C 4 ha!oalkylsulfinyl, d-C 4 haioalkylsulfonyl, Ci-C 4 haloalkyisulfonyloxy, 
d-dalkyl-S(0) 2 NH, Ci-dalkyl-S(0) 2 N(d-C 4 a!kyl), halogen, nitro, COOH or by cyano; 
R 53 is d-C 12 alkyl and 

Hsi is Ci-d 2 alkyl, or R 53 and R S4 together with the nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 

with the proviso that R 4G is C 5 -C 6 alkyl when R 47 is C--C 4 alkyl or C r C 4 haloalkyl and X is 

nitrogen or NO; 

or Q is the group Q 4 
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N(R 60 )-SO 2 -R t 



l 61 



l 55* 



(CM, 



R, 



0 



l 57 



R, 



'SB 



wherein 



R 60 is hydrogen or d-da!kyl; 

R 6 i is CrC^alkyl, d-C^haioalkyl, C 2 -d 2 a!kenyl, C 2 -C s haloalkenyl, Ci-C 3 alkoxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, C 3 -C 6 allenyl, C 3 -C 6 cycloalkyl, 
NR fi2 R 63 , benzyl or phenyl, wherein the phenyl-containing groups may themselves be 
substituted by CVC 3 aikyl, d-C 3 haloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or 
by nitro, or R 61 is hydroxy-Ci-Ci 2 alkyl, Ci-C 4 alkoxy-Ci-C, 2 alkyl, d-C 4 alkylthio-d-Ci 2 alkyi, C r 
C 4 alkylsulfinyl-C 1 -C, 2 alkyl, C 1 -C 4 alkylsulfonyl-C 1 -Ci 2 alkyl r cyano-d-Ci 2 alkyl, C1-C5- 
alkylcarbony!oxy-C r C 12 alkyl, Ci'C 4 alkoxycarbony!-C 1 -C 1 2alkyl, d-C 4 alkoxycarbonyloxy- 
C,-C 12 alkyl, -rhodano-C r C 12 alkyl, benzoyloxy-C,-C 12 alkyl, C 2 -C c oxirany! t C r C 4 alkylarnino-Cr 
Ci 2 alkyl, di(Ci-C 4 alkyl)amino-Ci-C 12 a]kyl, C,-C 12 alky!thiocarbonyi-C r Ci 2 alkyi orformyl- 
C r C 12 alkyl; 

or R 6 i is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N{R6o)-S(0)2- group byway of a C,-C 12 a!kylene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by Ci-C B alkyl, C r C b haloalkyl, C 2 -C B alkenyl, C 2 -C 6 - 
haloalkeny!, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-C 6 alkoxy, d-dhaloalkoxy, d-dalkenyloxy, 
C 3 -C 6 alkynyloxy, mercapto, d-C 6 a!kylthio, d-C 6 haloalkylthio, d-dalkenyithio, C 3 -C 6 halo- 
alkenylthio, C 3 -C e alkynylthio, C 2 -C 5 aIkoxyalkylthio, d-dacetylalkylthio, C 3 -C 6 alkoxy- 
carbonylalkylthio, d-dcyanoalkylthio, d-C 6 alkylsulfiny!, C--C Q haloalkylsulfinyl, d-d- 
alkylsulfonyl, C r C K haloalkyisulfonyl, aminosulfonyl, d-C 2 alkylaminosuIfonyl, di{C,-C 2 alkyl)- 
aminosulfonyl, di(Ci-dalkyl)amino, halogen, cyano, nitro, phenylthio and/or by benzylthio, 
wherein phenyithio and benzylthio may themselves be substituted on the phenyl ring by 
d-C 3 alkyl, d-C 3 haloalf<yl, d-daikoxy, d-dbaloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents at the nitrogen atom in the heterocyclic ring are free of halogen; 
R G? is d-d 2 alkyl and 



WO 01/66522 



- 10- 



PCT/EPO 1/02581 



R 63 is Ci-C 12 alkyl, or R G2 and R e3 together with the nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 
Y, is oxygen or NR 59 ; 

R 59 is hydrogen, d-C 6 alkyl, C 3 -C s alkenyi, C 3 -C 6 alkynyl, C 1 -C 4 alkoxycarbonyl, benzyl or 
phenyl, wherein benzyl or phenyl may themselves be substituted by C r C 6 alkyl, C r 
C e haloalkyl, Ci-C s alkoxy, Ci-C c -ha]oalkoxy, C t -C 6 alkylcarbonyl, Ci-C B alkoxycarbonyl, amino, 
Ci-C 4 alkylamino, C 1 -C 4 -dialkylamino, d-C 6 alkylthio, d-Cealkyisulfinyf, C t -C 6 aikylsulfonyl, C r 
C 4 alkylsulfonyloxy, 

C,-C 4 haloaikylthio, C,-C 4 haloalkylsulfinyt, C 1 -C 4 haloalkylsulfonyl, d-C 4 ha!oalkylsuI1onyloxy, 
C,-C 4 a!kyl-S(0) 2 NH, Ci-C 4 alky]-S(0) 2 N(C 1 -C 1 ,alkyl), halogen, nitro, COOH or by cyano; 
R55, Rs6, R57 and R 5a are each independently of the others hydrogen, hydroxy-C 1 -C 4 alkyl, C r 
C s alkyl, Ci-dalkoxy-d-dalkyl, C 2 -C 6 alkeny], C 2 -C 6 alkynyi, C<-C 6 alkoxycarbonyl, d-C 6 - 
alkyithio, Ci-C 6 a!ky]sulfinyl, C,-C 6 alkylsulfonyl, C r C 4 alkylaminosulfonyl, Ci-C 4 haloalkyl, 
C r C 6 alkyisulfonyloxy-CrC 4 alkyl, phenylsuHonyloxy-Ci-C 4 alkyl, d-C B alkylamino, C,-C&- 
dialkylamino, C r C e alkoxy or phenyl, wherein the phenyl group may itself be substituted by 
d-C 4 a!kyl, d-C 4 haloa!kyl, C r C 4 alkoxy, d-C^haloalkoxy, C r C 4 alkylcarbonyl, d-dalkoxy- 
carbonyl, halogen, nitro, COOH or by cyano. or R 55 and R Sfi together form a C a -C 5 alkylene 
chain, or R 55 and R 37 together form a chemical bond or a Ci-C 4 alkylene chain, or R 57 
together with R 59 forms a chemical bond or a drdalkylene chain; 
and to the agrochemically tolerable salts and all stereoisomers and tautomers of the 
compounds of formula I. 

The alkyl groups mentioned in tho substituent definitions may be straight-chain or branched 
and are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl and dodecy! or branched isomers thereof. 
Alkoxy, alkenyl and alkynyl radicals are derived from the mentioned alkyt radicals. The 
alkenyi and alkynyl groups may be mono- or poly-un saturated. 

An alkyiene group can be substituted by one or more methyl groups; such alkylene groups 
are preferably unsubstituted. The same applies also to all groups containing C 3 -C 6 - 
cycioalkyl, C 3 -C 5 oxacycloalkyl, C 3 -C n thiacycloalky], ds-C 4 dioxacycloaiky!, C 3 -C 4 dithia- 
cycloalkyl or C 3 -C 4 oxathiacycloalkyl. 
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Halogen is generally fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine. The 
same is also true of halogen in conjunction with other definitions, such as haloalkyl or 
halophenyl. 

Haloalkyl groups having a chain length of from 1 to 6 carbon atoms are, for example, 
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyi, dichloromethyl, trichioromethyl, 
2,2,2-trifiuoroethyl, 1-fluoroethyl, 2-f!uoroethyl, 2-chloroethyl, 2-fluoro-prop-2-yl, penta- 
ffuoroethyl, 1,1-difluoro-2,2,2-trichloroethyl, 2,2,3,3-tetrafluoroethyl and 2,2,2-trichloroethyl, 
pentafluoroethyl, heptafluoro-n-propyl, perfluoro-n-hexyl; haloalkyl groups in the definitions 
R 2 , R 3 and especially R 5 are preferably trichioromethyl, fluoromethyl, dichlorofluoromethyi, 
difluorochloromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl or heptafluoro-n : propyl. 

As haloalkenyt there come into consideration alkenyl groups mono- or poly-substituted by 
halogen, wherein halogen is fluorine, chlorine, bromine or iodine and especially fluorine or 
chlorine, for example 1-chlorovinyl, 2-chlorovinyl, 2,2-difiuorovinyl, 2,2-difluoroprop-1-en-2-yi, 
2,2-dichlorovinyl, 3-fluoroprop-1-enyl, chloroprop-1-en-1-yl, 3-bromoprop-1-en-1-yl, 2,3,3- 
trifluoroprop-2-en-1-yl, 2,3,3-trichloroprop-2-en-1-yi and 4,4,4-trifiuoro-but-2-en-1-yl. Of the 
C 2 -C 6 alkenyl groups mono-, di- or tri-substituted by halogen, preference is given to those 
having a chain length of from 2 to 5 carbon atoms. 

As haloalkynyl there come into consideration, for example, alkynyl groups mono- or poly- 
substituted by halogen, wherein halogen is bromine, iodine and especially fluorine or 
chlorine, for example 3-fluoropropynyl, 3-chloropropynyl, 3-bromopropynyl, 3,3,3-trifluoro- 
propynyl and 4,4,4-trifluoro-but-2-yn-1-yl. Of the alkynyl groups mono- or poly-substituted by 
halogen, preference is given to those having a chain length of from 2 to 5 carbon atoms. 

A C 3 -C 6 cycloalkyl group mono- or poly-substituted by halogen is, for example, the 2,2-di- 
chlorocyclopropyl, 2,2-dibromocyclopropyl, 2,2,3, 3-tetrafluorocyclobutyl or 2,2-difluoro-3,3- 
dichlorocyclobutyl group. 

Aikoxy groups preferably have a chain length of from 1 to 6 carbon atoms. Alkoxy is, for 
example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert- 
butoxy and the isomeric pentyioxy and hexyloxy groups; preferably methoxy or ethoxy. 
Alkylcarbonyl is preferably acetyl or propionyl. Alkoxycarbonyl is, for example, methoxy- 
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carbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, iso- 
butoxycarbonyl, sec-butoxycarbonyl or tert-butoxycarbonyl; preferably m ethoxycarbonyl, 
ethoxycarbonyl or tert-butoxycarbnnyl. Haloalkoxy groups preferably have a chain length of 
from 1 to 6 carbon atoms. 

Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoro- 
ethoxy, 1 ,1 ,2,2-tetrafluoroethoxy, 1-fluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy, 2,2-di- 
fluoroethoxy or 2,2,2-trichloroethoxy; preferably fluoromethoxy, difluoromethoxy, 2-chioro- 
ethoxy or trifluoromethoxy. 

Alkylthio groups preferably have a chain length of from 1 to 8 carbon atoms. 
Alkytthio is, for example, methylthio, ethylthio, propylthio, isopropylthio, n-butytthio, isobutyl- 
thio, sec-butytthio or tert-butylthio, preferably methylthio or ethylthio. Alkylsulfinyl is, for 
example, methylsulfinyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, iso- 
butyisulfinyl, sec-butylsulfinyl ortert-butylsulfinyl; preferably methylsulfinyl or ethylsulfinyl. 

Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, 
n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl ortert-butylsulfonyl; preferably methyl- 
sulfonyl or ethylsulfonyl. 

Alkylamino is, for example, methylamino, ethyiamino, n-propylamino, isopropyiamino or the 
isomeric butylamines. Dialkylamino is, for example, dimethylamino, methylethylamino, 
diethylamino, n-propylmethylamrno, dibutylamino or diisopropylamino. Preference is given to 
alkylamino groups having a chain length of from 1 to 4 carbon atoms. Alkoxyalkyl groups 
preferably have from 1 to 6 carbon atoms. Alkoxyalkyl is, for example, methoxy methyl, 
methoxyethyl, ethoxymethyl, ethoxyethyl, n-propoxymethyi, n-propoxyethyl, isopropoxy- 
methyl or isopropoxyethyl. Alkylthioalkyi groups preferably have from 1 to 6 carbon atoms. 
Alkylthioalkyl is, for example, methylthiomethyl, metbyithioethyl, ethylthiomethyl, ethyithio- 
ethyl, n-propyithiomethyl, n-propylthioethyl, isopropylthiomethyl, isopropylthioethyl, butyl- 
thiomethyl, butylthioethyl or butylthiobutyl. 

Phenyl, also as part of a substituent, such as phenoxy, benzyl, benzyloxy, benzoyl, 
phenylthio, phenylalkyl, phenoxyalkyl or tosyl, can be mono- or poly-substituted. The 
substituents can in that case be in the ortho-, meta- and/or para-position(s) as desired. 
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Allenyl is, for example, CH 2 =C=CH 2 , CHz=CH-CH 2 -CH=CH 2 , CH 2 =CH-CH 2 -CH 2 -CH=CH 2 or 
CH 2 =CH-CH 2 -CH=CH-CH 3 . 

The invention also includes the salts that can be formed by the compounds of formula I, 
preferably with amines, alkali metat and alkaline earth metal bases or quaternary ammonium 
bases. Among the alkali metal bases and alkaline earth metal bases as salt formers, 
emphasis is given to the hydroxides of lithium, sodium, potassium, magnesium or calcium, 
especially those of sodium or potassium. Examples of amines suitable for ammonium salt 
formation include ammonia and also primary, secondary and tertiary 
CrCisalkylamines, C,-C,,hydroxyalkylamines and C 2 -C.,alkoxyalkylamines, for example 
methylamine, ethylamine, n-propylamine, isopropylamine, the four isomeric butylamines, n- 
amylamine, isoamylamine, hexylamine, heptylamine, octylamine, nonylamine, decylamine, 
pentadecylamine, hexadecylamine, heptadecylamine, octadecylamine, methylethylamine ; 
methylisopropylamine, methylhexylamine, methylnonylamine, methylpentadecylamine, 
methyioctadecylamine, ethylbutylamine, ethylheptyiamine, ethyloctyiamine, hexylheptyl- 
amine, hexyloctylamine, dimethylamine, diethylamine, di-n-propylamine, diisopropylamine, 
di-n-butylamine, di-n-amylamine, di-tso-amylamine, dihexylamine, diheptylamine, dioctyl- 
amine, ethanolamine, n-propanolamine, isopropanolamine, N,N-diethanolamine, N-ethyl- 
propanolamine, N-butylethanolamine, allylamine, n-butenyl-2-amine, n-pentenyl-2-amine, 
2,3-dimethyibutenyl-2-amine, di-butenyl-2-amine, n-hexenyI-2-amine ; propylenediamine, 
trimethyiamine, triethylamine, tri-n-propylamine, triisopropylamine, tri-n-butylamine, triiso- 
butylamine, tri-sec-butylamine, tmn-amylamine, methoxyethylamine and ethoxyethylamine; 
heterocyclic amines, for example pyridine, quinoline, isoquinoline, morpholine, piperidine, 
pyrrolidine, indoline, quinuclidine and azepine; primary arylamines, for example anilines, 
methoxyanilines, ethoxyanilines, o-, m- and p-toluidines, phenylenediamines, naphthyl- 
amines and o-, m- and p-chloroanilines; but especially triethylamine, isopropylamine and 
diisopropylamine. Quaternary ammonium bases suitable for salt formation are, for example, 
[N(R a RbR c Rd)] + OH' , wherein R a , R b , R c and R d are each independently of the others 
C 1 -C 4 alkyi. Further suitable tetraaikylammonium bases containing other anions can be 
obtained, for example, by anion exchange reactions. M + is preferably an ammonium salt, 
especially NH 4 + or an alkali metal, especially potassium or sodium. 

The compounds of formula I may occur in various tautomeric forms, such as, for example, 
when Q is Q 1r formulae la , lb and Ic, with the forms la and Ic being preferred: 
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N<R 19 }-SO 2 -FL 0 



N(R 19 )-S0 2 -R 2 ,, 




(R)m- 



N(R 13 }-S0 2 -R ; 



la 



lb 



1c 



The present invention includes also all those stereoisomer^ forms of the compound of 
formula I. 

Of the compounds of formula L special preference is given to those groups wherein: 

a) R 15 , R 34 , R,i 6 and R 6 o are hydrogen; R35. Rsi and R 4 7are each independently of the 
others C 1 -C 4 alkyl, C r C 4 haloalkyl, preferably trifluoromethyl, C 3 -C 4 alkeny[, C 3 -C 4 haloalkenyl, 
benzyl or phenyl; 

wherein the phenyl-containing groups may themselves be substituted by d-dalkyl, (VC3- 
haloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or R 20 , R35, Rei and R 47 
are hydroxy-Ci-C^alkyl, d-dalkoxy-d-daalkyl, Ci-C 4 alkylthio-C 1 -C 12 alkyl, C,-C 4 alkyl- 
sulfinyl-CrC (2 alkyl, Ci-d 4 alkylsu!fonyl-d-d?alkyl, cyano-d- Chalky I, C r C 6 alkylcarbonyl-oxy- 
C r C 12 alkyl, d-daikoxycarbonyl-d-d 2 alky!, d-dalkoxycarbonyioxy-CrC^alkyl, rhodano- 
Ci-Ci 2 alkyl, benzoyloxy-d-dzalky!, C 2 -C s oxiranyl, d-dalkylamino-CrC^alkyf, di(C r 
C 4 alkyl)amino-C r C 12 alkyl, d-d 2 alkylthiocarbonyl-d-C 12 alky!, NR 32 R 33 , NR 5) R 52 , NR 53 R 54 , 
NR 55 R 5 6 or formyl-CrC^aikyl; 

or R 20 , R 3S , Rfi- and R 47 are a five- to ten -mem be red monocyclic or fused bicyclic ring system, 
which may be aromatic or partially saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur, and each ring system may contain no more than 
two oxygen atoms and no more than two sulfur atoms, and the ring system itself may be 
mono-, di-or tri-substituted by d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxy, d-C e alkyl-thio, d- 
C 6 haloalkylthio, C 3 -C 6 alkenylthio, C 3 -C 5 naloalkenylthio, d-C 6 a!kylsulfinyl, d-C 6 - 
haloaikylsulfinyl, Crd>aikylsulfonyl, d-Cehaloalkylsulfonyl, halogen, cyano, nitro, phenylthio 
and/or by benzylthio, and wherein the substituents at the nitrogen atom in the heterocyclic 
ring are free of halogen; 

R32. Rsi, R53 and R 62 are each independently of the others d-d 2 alkyl and 
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R 33 , R S2 , R 54 and R s3 are each independently of the others d-C 12 alkyl, or R 32 and R 33 , or R 51 
and R S2 , or R 53 and R 54 , or R 62 and R S3 , together with the nitrogen atom to which they are 
bonded, form a 3- to 7 membered ring; 

b) Q is the group Q,; wherein W is -CR 26 R 26 - or oxygen and R 2 s and R 2e are each 
independently of the other hydrogen, methyl or ethyl; 

R21, R23 and R 24 are each independently of the others hydrogen, methyl, ethyl or 
trifluoromethyl; or a maximum of one substituent selected from R 2 -i, R 22 , R 2 s and R 24 is 
methoxycarbonyl, ethoxycarbonyl, methylthio, methylsulfinyl or methylsulfonyl; or W is 
-C(0}- and R 21 , R 22 , R 23 and R 24 are each independently of the others methyl or ethyl; 

c) Q is the group Q 2 ; wherein Y is a methylene group, an ethylene group, carbonyl or oxygen 
and A is a methylene group or an ethylene group; 

R 36 is hydrogen or methyl; and R 37 , R 36 and R 39 are each independently of the others 
hydrogen or methyl; 

d) Q is the group Q 4 ; wherein Y is NR 53 ; R 39 is methyl or ethyl; 

R 55 , R50, R57 and R 58 are each independently of the others hydrogen, methyl or ethyl; or R 55 
and R 57 together form a chemical bond or a methylene bridge; 

e) Q is the group Q 3 ; wherein R 43 and R 49 are each independently of the other methyl or 
ethyl, and Rso is methyl or ethyl; 

f) X is methine, wherein the phenyi ring containing the substituent X is substituted in the 2- 
position relative to the substituent -C(0)-Q by methyl, ethyl, halomethyl, chlorine, bromine, 
nitro or by methylsulfonyl, and in the 4-posttion relative to the substituent -C(0)-Q by 
halomethyl, chlorine, bromine, nitro, methylthio, methyisulfinyi, methylsulfonyl, methyl- 
sulfonyloxy, dimethyiaminosuifonyl, methylsulfonylamino or by halomethylsulfonylamino, and 
may contain a further substituent in the 3-position relative to the substituent -C{0)-Q; 

g) X is nitrogen; the group -C(0)-Q is preferably in the 3-position relative thereto, and the 
ring carrying the substitutent X is substituted in the 2-position by methyl, ethyl, n-propyl, 
halomethyl, methoxymethyl, ethoxymethyl, methyithiomethyl, methylsulfinyl or by methyl- 
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sulfonyl; and in the 6-position by halomethyl, chlorine, bromine, methylthio, methylsulfinyl or 
by methylsulfony!; 

h) X is methine, and the phenyl ring is substituted in the 4-position relative to the substituent 
-C(0)-Q by halomethyl, chlorine, bromine, nitro, methylthiomethyl, rnethylsulfinyimethyl, 
methylsulfony I, methylsulfonyloxy, methylsulfonylamino or by halomethylsulfonylamino, and 
in the 2,3-position relative to the substituent -C(0)-Q by a fused ring system, such as, 
preferably, by groups -S(0)„CH 2 CH 2 -, -S(0) n CH(CH 3 )CH 2 -, -S0 2 N(CH 3 )C(0)-, -CH 2 CH 2 0-, 
-CH 2 CH(CH 3 }0-, -CH 2 CH 2 CH 2 0-, -CH 2 CH 2 CH(CH 3 )0- or -CH 2 CH(CH 2 OCH 3 )0-, wherein n is 
0, 1 or 2; and 

i) X is methine, and the phenyl ring is substituted in the 2-position relative to the substituent 
-C(0)-G by methyl, halomethyl, chlorine or by bromine, and in the 3 ; 4-position relative to 
the substituent -C{0}-Q by a fused ring system, such as preferably by the groups 
-S(0) n CH 2 CH r , -S(0) n CH(CH 3 )CH 2 -, -CH 2 CH 2 CH 2 S(0) n , -CH(CH 3 }CH 2 CH 2 S(0) n -, 
-CH(OCH 3 )CH 2 CH ? S(0) ri -, -C(0)CH 2 CH 2 S(0) n -, -CtOCH^C^CH^OW, 
-C(N0H)CH 2 CH 2 S(O) n -, -C(NOCH 3 )CH 2 CH 2 S(0) n - or -S0 2 N(CH 3 )C(0)-, wherein n is 0, 1 
or 2. 

In the process according to the invention for the preparation of compounds of formula I 




(0, 



wherein R, m and X are as defined for formula I and Q is a group 
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wherein X-i is a leaving group, for example halogen, is reacted in a polar aproiic solvent, 
such as acetonitrile, dimethylformamide or sulfolan, with a compound of formula 
M-N(R 13 )S0 2 R 2Ll (llla, when Qa is Q,a), or 
M-N(R 34 )S0 2 R 35 (lllb, when Qa is Q 2 a), or 
M-N(R, 18 )S0 2 R47(Nlc, when Qa is Q 3 a), or 
M-N(Rso)S0 2 R6i (Mid, when Qa is Q 4 a}, 

wherein M is lithium, sodium, potassium, magnesium or calcium, especially sodium or 
potassium; R 19 , R 34> R 4 r, and R 6 o are each independently of the others hydrogen or d-Ce- 
alkyt; and R 20 , R 35 , R 47 and R B1 are each independently of the others d-dsalkyl, d-d2- 
haloalkyl, Ca-C^alkenyl, d-dhaloalkenyl, C r C 2 alkoxycarbonyl- or phenyl-substituted vinyl, 
or is C 3 -C 6 alkynyl, C 3 -C 6 haloalkyny], C 3 -C fi allenyl, Ca-C 6 cycloalkyl, NR32R33, NR 51 R 52 , 
NRsaRw, NR G2 R G 3, benzyl or phenyl, 

wherein the phenyl-containing groups may themselves be substituted by Ci-C 3 a]kyl, C1-C3- 
haloalkyl, C r C 3 alkoxy, C,-C 3 haloa]koxy, halogen, cyano or by nitro, or R 20 , R 3 5 t R E i arid R 47 
are hydroxy-C,-C 12 alkyl, C l -C 4 alkoxy-C 1 -C 12 alkyl, d-C 4 alkylthio-d-d 2 alkyl, d-C 4 alkyl- 
sulfinyl-Ci-Ci 2 alkyi, C 1 -C 4 alkylsulfonyl-C 1 -C, 2 alky], cyano-C r C 12 alkyl, C,-C 6 alkylcarbonyi-oxy- 
C,-Ci 2 alkyl, d-dalkoxycarbonyl-d-C 12 alkyl, d-C 4 alkoxycarbonyloxy-C r C 12 alky!, rhodano- 
C r C 12 alkyl, benzoyloxy-C : -C 12 alkyl, C 2 -C 6 oxiranyl, d-dtalkylamino-CrC-salkyl, di(Ci- 
C 4 alkyi)amino-C r C 12 alkyl, CrC^alkylthiocarbonyl-d-C^aikyl or formyl-C r Ci 2 alkyl; 
or R 2 o, R3G, Rei and R47 are a f ive-to ten-membered monocyclic or fused bicyclic ring system, 
which may be aromatic or partially saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom 
of the -N(R 19 )-S(0) 2 -, -N(R 34 )-S(0) 2 -, -N(R 45 )-S{0) 2 - or -N(R 63 )-S(0) r group by way of a 
Ci-C 12 alkylene group, and each ring system may contain no more than two oxygen atoms 
and no more than two sulfur atoms, and the ring system itself may be mono-, di- or tri- 
substituted by Ci-C fi alkyl, C r C 6 ha!oalkyl, C 2 -C 6 alkeny], C 2 -C 6 haloalkenyl, C 2 -C 6 alkyny!, 
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Ca-Cehaloalkynyl, d-Caalkoxy. d-Cehaloalkoxy, C 3 -C E a!kenyloxy, C 3 -C fi a!kynyloxy, 

mercaplo, C,-C n aikylthio, d-Cehaloalkylthio, C 3 -C 6 alkenyltl-iio, C 3 -C 6 haloalkenylthio, C 3 -C G - 

alkynylthio, C 2 -C ; a1koxyalky!thio, C 3 -C 5 acetylalkylthio, C 3 -C € a!koxycarbonylalkyithio, C 2 -Ci- 

cyanoalkylthio, C r C 6 alkylsulfinyl, CrC 6 haloa!kylsulfinyl, C r C 6 alkylsulfonyl, C r C 6 haloalkyl- 

sulfonyl, aminosuifonyl, C r C 2 alkylarninosulfonyl, di(Ci-C 2 -alkyl)aminosulfonyl, di(Ci-C 4 - 

alkyl)amino, halogen, cyano, nitro, phenylthio and/or by bcnzylthio, wherein phenylthio and 

benzylthio may themselves be substituted on the pheny! ring by Ci-C 3 alkyl, CrC 3 haloalkyl, 

C 1 -C 3 a!koxy, C-C 3 ha!oalkoxy, halogen, cyano or by nitro, and wherein the substituents on 

the nitrogen atom in the heterocyclic ring are other than halogen, 

R3?, R.-,i , Fki and R B2 are each independently of the others C-C 12 alkyl and 

R33, R52: R54 and R 63 are each independently of the others d-C 12 alkyl, or R 32 and R 33 ,"or R 51 

and R s2 , or R 53 and R^, or R 62 and R e3) together with the nitrogen atom to which they are 

bonded, form a 3- to 7-membered ring, 

or 

b) in a compound of formula II 




wherein X, R, m and Qa are as defined above, 

using ammonia in an organic solvent, such as, for example, a halogenated hydrocarbon, for 
example dichloromethane, or an ether, for example tetrahydrofuran, or in a polar aprotic 
solvent, such as dimethylformamide or sulfolan, the leaving group X, is replaced by the 
amino group, the resulting compound of formula IV 




m (iv), 
wherein R, m and X are as defined for formula I and Qb is a group 
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is reacted, in the presence of a suitable base, such as lithium diisopropylamide, sodium 
hydride or sodium bistrtmethylsilylamide, at temperatures of from 100°C to -20 D C (preferably 
from 0 to 50°C) in an ether, for example tetrahydrofuran, or in a polar aprotic solvent, such 
as dimethylformamide or sulfolan, to form the corresponding anion, and the latter is then 
reacted with a compound of formula 
(X 2 )S0 2 R 2 c (Va, when Q is Qib), or 
(X 2 )S0 2 R 35 (Vb), when Q is Q 2 b), or 
(X 2 )S0 2 R 47 (Vc, when Q is Q 3 b), or 
{X 2 )S0 2 R 6 i (Vd, when Q is Q 4 b), 

wherein X 2 is a leaving group, for example halogen, and R 20 , R^, R 47 and R 61 are as defined 
above. 
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The resulting compound of formula I 




wherein R, m, Q and X are as defined above for formula I and R 19 , R 34 , R 46 and R 60 are 
hydrogen, can be converted by alkylation in a suitable solvent with an alkylating agent 
L-CVCealkyl, wherein L is a leaving group, such as chlorine, bromine, iodine, mesyloxy or 
tosyloxy, in the presence of a base, for example sodium hydride, into compounds of 
formula I wherein R, 3 , R 34 , R 4£i and R 60 are C r C 6 alkyl. 

Those reaction sequences, Routes a) and b), are described in more detail by way of the 
following Example (Q, Q 2 ): 
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The compounds of formulae II and IV can be prepared by way of processes known perse, 
e.g. processes described in EP-A-0 249 813, WO 00/15615 and WO 00/39094. 
According to reaction scheme 1 , the compounds of formula II wherein X, is as defined above 
are prepared by way of the corresponding hydroxy compounds, for example by using a 
halogenating agent, e.g. a thionyl halide, for example thionyl chloride or bromide; a 
phosphorus halide or a phosphorus oxyhalide, for example phosphorus pentachloride or 
phosphorus oxychforide or phosphorus pentabromtde or phosphoryl bromide; or an oxalyl 
halide, for example oxalyl chloride, or by using a reagent for the formation of an activated 
ester, such as N,N'-dicyclohexylcarbodiimide (DCC) or N-ethyl-N'-(3-dimethy!aminopropyl)- 
carbodiimide (EDC). 

The reaction is preferably carried out in an inert, organic solvent, such as in an aliphatic, 
halogenated aliphatic, aromatic or halogenated aromatic hydrocarbon, for example n- 
hexane, benzene, toluene, xylenes, dichloromethane, 1,2-dichloroethane or chlorobenzene, 
at reaction temperatures in the range of from -20°C to the reflux temperature of the reaction 
mixture, preferably at 40-1 50°C, and in the presence of a catalytic amount of N,N-dimethyl- 
formamide. Such reactions are generally known and are described in the literature with a 
number of variations for the leaving group X, (or X 2 ). 

The end products of formula I can be isolated in customary manner by concentration or 
evaporation of the solvent, and can be purified by recrystallisation or trituration of the solid 
residue in solvents in which they are not readily soluble, such as ethers, aromatic hydro- 
carbons or chlorinated hydrocarbons, by distillation or by column chromatography using a 
suitable eluant. 

The person skilled in the art will also be familiar with the order in which it is expedient to 
carry out certain reactions in order to avoid any possible secondary reactions. 
Where the synthesis is not targeted at the isolation of pure isomers, the product can be in 
the form of a mixture of two or more isomers. The isomers can be separated according to 
methods known perse. 

Compounds of formula I wherein X is N=0 can be prepared by reacting a compound of 
formula I wherein X is nitrogen with a suitable oxidising agent, such as with the adduct of 
H £ 0 2 and urea, in the presence of an acid anhydride, for example trifluoroacetic anhydride. 
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The reactions to form compounds of formula I are advantageously carried out in aprotic, 
inert organic solvents. Such solvents are hydrocarbons, such as benzene, toluene, xylene 
and cyclohexane, chlorinated hydrocarbons, such as dichloromethane, trichloronnethane, 
tetrachloromethane and chlorobenzene, ethers such as diethyl ether, ethylene glycol 
dimethyl ether, diethylene glycol dimethyl ether, tetrahydrofuran and dioxane, nitrites, such 
as acetonitrile and propionitrile, amides, such as N.N-dimethylformamide, diethylformamide 
and N-methylpyrrolidinone. The reaction temperatures are preferably from -20°C to +120°C. 
The reactions are generally slightly exothermic and can generally be carried out at room 
temperature. In order to shorten the reaction time or in order to initiate the reaction, it is also 
possible to heat the reaction mixture for a short time up to its boiling point. The reaction 
times can also be shortened by the addition of a few drops of a base as reaction catalyst. 
Suitable bases are especially tertiary amines, such as trimethylamine, triethyiamine ; 
quinuciidine, 1 ,4-diazabicyc!o[2.2.2]octane, l,5-diazabicyclo[4.3.0]non-5-ene or 1,5- 
diazabicyclo[5.4.0]undec-7-ene but as bases it is also possible to use inorganic bases, such 
as hydrides, such as sodium or calcium hydride, hydroxides, such as sodium or potassium 
hydroxide, carbonates, such as sodium or potassium carbonate, or hydrogen carbonates, 
such as potassium or sodium hydrogen carbonate. 

The compounds of formula I can be isolated in customary manner by concentration and/or 
evaporation of the solvent, and can be purified by recrystallisation or trituration of the solid 
residue in solvents in which they are not readily soluble, such as ethers, aromatic hydro- 
carbons or chlorinated hydrocarbons. 

For the use according to the invention of the compounds of formula I or of compositions 
comprising them there is suitable any method of application customary in agriculture, such 
as pre-emergence application, post-emergence application and seed dressing, as well as 
various methods and techniques, such as the controlled release of active ingredient. In that 
method, the compound is applied in solution to mineral granule carriers or polymerised 
granules (urea/formaldehyde) and dried. Where appropriate, it is also possible to apply a 
coating (coated granules), which allows the active ingredient to be released in metered 
amounts over a specific period. 

The compounds of formula i can be used as herbicides in unmodifed form, i.e. as obtained 
during synthesis, but are preferably formulated in customary manner together with the 
adjuvants conventionally employed in formulation technology, e.g. into emulsifiable 
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concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettable powders, 
soluble powders, dusts, granules and microcapsules. Such formulations are described, for 
example, in WO 97/34485 on pages 9 to 13. As with the nature of the compositions, the 
methods of application, such as spraying, atomising, dusting, welting, scattering or pouring, 
are chosen in accordance with the intended objectives and the prevailing circumstances. 

The formulations, i.e. the compositions, preparation or mixtures comprising the compound 
(active ingredient) of formula I or at least one compound of formula I and generally one or 
more solid or liquid formulation adjuvant(s), are prepared in known manner, e.g. by 
intimately mixing and/or grinding the active ingredients with the formulation adjuvants, e.g. 
solvents or solid carriers. Surface-active compounds (surfactants) may additionally be used 
in the preparation of the formulations. Examples of solvents and solid carriers are given, for 
example, in WO 97/34485 on page 6. 

Depending upon the nature of the compound of formula I to be formulated, suitable surface- 
active compounds are non-ionic, cationic and/or anionic surfactants and surfactant mixtures 
having good emulsifying, dispersing and wetting properties. 

Examples of suitable anionic, non-ionic and cationic surfactants are listed, for example, in 
WO 97/34485 on pages 7 and 8. 

Also suitable for the preparation of the herbicidal compositions according to the invention are 
the surfactants conventionally employed in formulation technology described inter alia in "Mc 
Culcheon's Detergents and Emulsifiers Annual" MC Publishing Corp., Ridgewood New 
Jersey, 1981, Stache, H., "Tensid-Taschenbuch", Carl Hanser Verlag, Munich/Vienna, 1981 
and M. and J. Ash, "Encyclopedia of Surfactants", Vol l-lll, Chemical Publishing Co., New 
York, 1980-81. 

The herbicidal formulations generally contain from 0.1 to 99 % by weight, especially from 0.1 
to 95 % by weight, of herbicide, from 1 to 99.9 % by weight, especially from 5 to 99.8 % by 
weight, of a solid or liquid formulation adjuvant and from 0 to 25 % by weight, especially from 
0.1 to 25 % by weight, of a surfactant. Whereas commercial products will preferably be 
formulated as concentrates, the end user will normally employ dilute formulations. The 
compositions may also comprise further auxiliaries, such as stabilisers, e.g. vegetable oils or 
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epoxidised vegetable oils (epoxidised coconut oil, rape oil or soybean oil), antifoams, for 
example silicone oil, preservatives, viscosity regulators, binders and tackifiers, as well as 
fertilisers or other active ingredients. 

The compounds of formula I are generally applied to the plants or to their locus in rates of 
application of from 0.001 to 4 kg/ha, especially from 0.005 to 2 kg/ha. The concentration 
required to achieve the desired effect can be determined by experimentation. It is dependent 
upon the type of action, the stage of development of the crop plant and of the weed, and 
also upon the application (place, time, method) and, in dependence upon those parameters, 
can vary within wide iimits. 

The compounds of formula i are distinguished by herbicidal and growth-inhibiting properties 
which enable them to be used in crops of useful plants, especially in cereals, cotton, 
soybeans, sugar beet, sugar cane, plantation crops, rape, maize and rice, and in non- 
selective weed control. Crops are also to be understood as including those which have been 
rendered tolerant to herbicides or classes of herbicide by conventional methods of breeding 
or genetic engineering. The weeds to be controlled may be either monocotyledon ous or 
dicotyledonous weeds, for example Stellaria, Nasturtium, Agrostis, Digitaria, Avena, Setaria, 
Sinapis, Lolium, Solanum, Echinochloa, Scirpus, Monochoria, Sagittaria, Bromus, 
Alopecurus, Sorghum halepense, Rottboellia, Cyperus, Abutilon, Sida, Xanthium, 
Amaranthus, Chenopodium, Ipomoea, Chrysanthemum, Galium, Viola and Veronica. 

The following Examples illustrate the invention further but do not limit the invention. 
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Preparation Examples: 

Example P1: Preparation of C,C,C-trifluoro-N-[3-('4-melhanesulfonyl-2-nitro-benzovl)-4-oxo- 
bicyclo(3.2.1loct-2-en-2-vll-methanesuHonamide: 



F 




0.25 g (1 .8 mmol) of trifluoromethylsulfonamide is added to a 55 % dispersion of 0.1 6 g 
(3.6 mmol) of sodium hydride in oil in 5 ml of anhydrous N-methyipyrrolidone, and the 
mixture is heated to a temperature of 50 a C. Once the evolution of hydrogen has ceased, 
0.64 g (1.6 mmol) of 4-chloro-3-(4-methanesulfonyi-2-nifro-benzoyl)-bicyclo[3.2.1]oct-3-en-2- 
one (e.g. known from JP 06025144 A2) is added in portions and the mixture is stirred for 
one hour at a temperature of 50°C. The reaction mixture is then acidified with 0.5N hydro- 
chloric acid and subsequently extracted with ethyi acetate in the presence of a small amount 
of sodium chloride solution. The product, which is dried over sodium sulfate and 
concentrated by evaporation, is recrystallised from a 1 :1 mixture of dichloromethane and 
hexane to yield the pure C,C,C-trifluoro-N-[3-(4-methanesulfonyl-2-nitro-benzoy!)-4-oxo- 
bicyclo[3.2.1]oct-2-en-2-yt]-methanesulfonamide having a melting point of 178-180°C. 



Example P2: Preparation of N-f2-(4-methanesulfonvl-2-nitro-benzovl)-3-oxo-cyclohex-1 - 
enyll-methanesuHonamide: 




1 g (2.96 mmot) of 3-amino-2-(4-methanesulfonyl-2-nitro-benzoyl)-cyclohex-2-enone 
(m.p. 137-138°C, prepared by treatment of 3-chloro-2-(4-methanesulfonyl-2-nitro-benzoyl)- 
cyclohex-2-enone (m.p, 149~150°C, prepared analogously to DE-A-42 41 999) with 25% 
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ammonia solution at room temperature in tetrahydrofuran) is placed in 10 ml of anhydrous 
dimethylformamide. 0.81 g (4.43 mmol) ot sodium bistrimethylsilylamide is then added in 
portions. After stirring for 30 minutes, 0.28 ml (3.55 mmol) of methanesulfonyl chloride is 
added dropwise and the mixture is stirred for a further 8 hours. The reaction mixture is then 
poured into ethyl acetate and 1 N hydrochloric acid, and the organic phase is separated off, 
washed with water, dried over sodium sulfate and concentrated by evaporation, The residue 
that remains behind is chromatographed on silica gel using a mixture of toluene, ethyl 
alcohol, dioxane, triethylamine and water (100:40:20:20:5 parts by volume) as eiuant. The 
resulting oil is dissolved in ethyl acetate and washed in succession with 10 % hydrochloric 
acid and water. Concentration of the dried organic solution by evaporation yields pure N-[2- 
(4-methanesulfonyl-2-nitro-benzoyl)-3-oxo-cyclohex-1 -enylj-methane-sulfonamide in the 
form of crystals having a meiting point of 191-192°C. 

Table 1: Compounds of formula Id: 




NO. 


R 3S 




Re5 


physical data 


1.1 


CH2'CH=CH^ 


CH 3 


CF 3 




1.2 


CH 2 -CH=CH ? 


CH ;i 


CHF 2 




1.3 


CH^-CH=CH2 


CH 3 


CF 2 CI 




1.4 


CH2 _ CH=CH2 


CH 2 OCH 3 






1.5 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CHF 2 




1.6 


CH 2 -CH=CH a 


CH 2 OCH 3 


CF 2 CI 




1.7 


CH2-CH=CH2 


CH 2 OC 2 H 5 


CF 3 




1.8 


CH 2 -CH=CH 2 


CH 2 OC £ H 5 


CHF 2 




1.9 


CH 2 -CH=CH 2 


CH 2 OC 2 H 5 


CF a CI 





WO 01/66522 



PCT7EP0 1/02581 



-29 - 



No. 


R ss 






physical data 


1.10 


{CH 2 ),-CH 3 


CH 3 


CF, 




1.11 


(CH 2 )^CH 3 


CH 3 


CHF 2 




1.12 


(CH ? )^-CH :j 


CH 3 


CF 2 CI 




1.13 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF 3 




1.14 


CH 2 -C{CH 3 )=CH 2 


CH 2 OCH 3 


CHF ? 




1.15 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF 2 CI 




1.16 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 H 5 


CF, 




1.17 


CH 2 -C(CH 3 )=CH 2 


CHCC.H 


CHF 2 




1.18 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 Hs 


CF 2 CI 




1.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF 3 




1.20 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CHF 2 




1.21 


CH 2 -C(CH 3 )=CH2 


CH 3 


CF 2 C! 




1.22 


CH 2 -CH=CHCI 


CH 3 


CF 3 


1.23 


CH 2 -CH=CHCI 


CH 3 


CHF 2 




1.24 


CH 2 -CH=CHCI 


CH 3 


CF 2 CI 





Table 2: Compounds of formula le: 
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No. 


R 13 


R M 


Rfi7 


physical data 


2.1 


CH 2 -CH=CH 2 


CH 3 


CF 3 




2.2 


CH 2 -CH=CH 2 


CH 3 


CHF 2 




2.3 


CH?-CH=CH? 


CH 3 


CF 2 CI 




24 


CH 2 -CH=CH? 


CH 2 OCH 3 


CF a 




2.5 


CHj-CH— CHj 


CH2OCH3 


CHF 2 : - 


2.6 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CF 2 CI 


2.7 


CH 2 -CH=CH 2 


CH 2 OC 2 H5 






2.8 


CH 2 -CH=CH ? 


CH 2 OC 2 H 5 


CHF 2 




2.9 


0 H ~>~ 0 H = C H 2 


CH2OC0H5 


CF 2 CI 




2.10 


CH 3 


CF 3 


CH, 




2.11 


CH 3 


CH 3 


S0 2 CH 5 




2.12 


CH 3 


CF 3 


CI 




2.13 


CH 2 -C(CH 3 )=CH 2 


CH2OCH3 


CF 


resin 


2.14 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH a 


CHF 2 




2.15 


CH r C(CHg)=CH 2 


CH 3 OCH 3 


CF 2 CI 




2.16 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 H 5 






2.17 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 5H5 


CHF 2 




2.13 


CH 2 -C(CH 3 )=CH 2 


c.wo:: h 


CF 2 CI 




2.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 




resin 


2.20 


CH 2 -C(CH 3 )=CH ? 


CH a 


CHF ? 




2.21 


CH 2 -C(CH 3 )=CH 2 


CH, 


CF.C! 




2.22 


CH^CH=CHCI 


CH 3 


CF 3 




2.23 


CH 2 -CH=CHCI 


CH 3 


CHF 2 




2.24 


CH 2 -CH=CHCI 


CH 3 


CFsCI 
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Table 3: Compounds of formula If: 




No. 


R 1S 


R 6e 


R 69 physical data 


3.1 


CH 2 -CH=CH 2 


CH 3 


CF 3 


- 


3.2 


CH^-CH=CH2 


CH 3 


CHF 2 




3.3 


CH 2 -CH=CH 2 


CH 3 


CFjC! 


- 


3.4 


C H 2 - C H — C H 2 


CH2OCH3 


CF, 


- 


3.5 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CHF 2 


- 


3.6 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CF 2 CI 


- 


3.7 


C H2-C H~C H2 


CH 2 OC 2 H 5 




- 


3.8 


CH2~CH=CH^ 


CH2OC2H5 


CHF Z 




3.9 


CH2 - CH=CH2 


CH 2 OC 2 H G 


CF 2 CJ 


- 


3.10 


CH 3 


CF 3 


CH 3 




3.11 


CH 3 


CF 3 


S0 2 CH 3 




3.12 


CH 3 


CF 3 


Ci 




3.13 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF 3 




3.14 


CH 2 -C(CH 3 )=CH 2 


CH a OCH 3 


CHF 2 




3.15 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF 2 CI 




3.16 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 Hg 


CF, 




3.17 


CH2-C(CH 3 )=CH 2 CH 2 OC 2 H 5 


CHF 2 




3.18 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 H 5 


CF 2 CI 




3.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF 3 


"1 
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No. 


R„ 




R69 


physical data 


3.20 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CHF E j 


3.21 


CH 2 -C(CH 3 )-CH S: 


CH 3 


CF 2 Cl 




3.22 


CH 2 -CH=CHCI 


CH :) 


CF 3 




3.23 


CH 2 -CH=CHCI 


CH 3 


CHF 2 




3.24 


CH 2 -CH=CHCI 


CH 3 


CF 2 CI 





Table 4: Compounds of formula lg: 




No. 


R,. 


R 7 o 


R 7 i 


physical data 


4.1 


CH ? -CH=CH 2 


CH 3 


CF 3 




4.2 


CH 2 -CH=CH 2 


CH 3 


CHF 2 




4.3 


CH 2 -CH=CH 2 


CH 3 


CF ? CI 




4.4 


CH 2 -CH=CH 2 


CHzOChfe 


CF 3 




4.5 


CH 2 -CH=CH E 


CH 2 OCH 3 


CHF 2 




4.6 


CrVCH=CH s 


CH 2 OCH 3 


CF 2 CI 




4.7 


CH 2 -CH=CH a 


CH 2 OC 2 H 5 


CF 3 




4.8 


CH 2 -CH=CH 2 


CH,0C 2 H 5 


CHF 2 




4.9 


CH 2 -CH=CH S 


CH 2 OC 2 H 5 


CF 2 CI 




4.10 


CH 3 


CF 3 


CH : 
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No. 


R 1S 


R 70 


R71 


physical data 


4.11 


CH 3 


CF 3 


OCH3 




4.12 


CH 3 


CF 3 


Ct 





4.13 


CH r C(CH 3 )-CH 2 


CH a OCH 3 


CF , 




4.14 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CHF 2 




4.15 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF 2 C! 




4.16 


CH 2 -C(CH 3 )=CH a 


CH 2 OC 2 H b 


CF 3 




4.17 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 H 5 


CHF 2 




4.18 


CH 2 -C(CH. :i )=CH 2 


CH^OC^Hs 


CF 2 CI 




4.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 






4.20 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CHF 2 




4.21 


CH r C(CH 3 )=CH z 


CH a 


CF 2 CI 




4.22 


CH 2 -CH=CHCI 


CH 3 


CF 3 




4,23 


CH ? -CH=CHCI 


CH a 


CHF 2 




4.24 


CH 2 -CH=CHCI 


CH 3 


CF 2 CS 





Table 5: Compounds of formula Ih: 




No. 








physical data 
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No. 


K 


R 75 


R73 


physical data 


5.1 


CH r CH=CH 2 


CH 3 






5.2 


CH 2 -CH=CH 2 


CH 3 


CHF 2 




5.3 


CH 2 -CH=CH 2 


CH 3 


CF 2 CI 




5.4 


CHg-CH— CH? 


CH 2 OCH 3 


CF a 




5.5 


CH 2 -CH=CH 2 


CH £ OCH 3 


CHF 2 




5.6 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CF 2 CI 




5.7 


CH 2 -CH=CH 2 


CH 2 OC 2 H s 


CF ^ 




5.8 


CH 2 -CH=CH 2 


CH ? OC ? H 5 


CHF 2 




5.9 


CH r CH=CH 2 


CH2OC2H5 


CF 2 CI 




5.10 


(CH 2 ) 4 -CH 3 


CH 3 






5.11 


(CH 2 ) 4 -CH 3 


CH 3 


CHF, 




5.12 


(CH 2 ) 4 -CH, 


CH 3 


CF 2 Ct 




5.13 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF S 


5.14 


CH 2 -C(CH 3 )=CH 2 


CH GO- 


CHF 2 




5.15 


CH 2 -C(CH 3 )-CH 2 


GH OCH 


CF 2 CI 




5.16 


CH 2 -C(CH 3 )=CH 2 


CH £ OC 2 H ; 


CF 




5.17 


CH 2 -C(CH S )=CH 2 


CH 2 OC 2 Hk 


CHF 2 




5.18 


CH 2 -C(CH S )=CH Z 


CH50C2H5 


CF 2 CI 




5.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF , 




5.20 


CH 2 -C(CH 3 )-CH 2 


CH 3 


CHF 2 




5.21 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF 2 CI 




5.22 


CH 2 -CH=CHCI 


CH 3 


CF 3 




5.23 
5.24 


CH ? -CH=CHCf 


CH 3 


CHF 2 




CH 2 -CH=CHCI 


CH 3 


CF 2 CI 
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Table 6: Compounds of formula Ik: 




No. 


R 3S 


R/4 


R75 


Rzs 


physical 
data 


6.1 


CH 3 


NO, 


H 


CI 




6.2 


CH 3 


N0 2 


H 


Br 




6.3 


CH 3 


N0 2 


H 


SCH 3 




6.4 


CH 3 


N0 2 


H 


SOCH3 




6.5 


CH a 


N0 2 


H 


S0 2 CH 3 


- 


6.6 


CH 3 


NO s 


H 


CF 3 




6.7 


C 2 H 5 


NO a 


H 


CI 


- 


6.8 


C 2 H 5 


N0 2 


H 


S0 2 CH 3 




6.9 


C 2 H £ 


N0 2 


H 


CF 3 




6.10 


C 3 H 7 


N0 2 


H 


CI 




6.11 


C 3 H 7 


N0 2 


H 


SO2CH3 




6.12 


C 3 H 7 


N0 2 


H 


CF 3 




6.13 


CH 2 -C(CH 3 )=CH 2 


NO £ 


H 


CI 




6.14 


CH 2 -C(CH 3 )=CH 2 


N0 2 


H 


S0 2 CH 3 




6.15 


CH 2 -C(CH 3 )=CH 2 


N0 2 


H 


CF 3 




6.16 


CF 3 


N0 2 


H 


CI 




6.17 


CF 3 


N0 2 


H 


SO ? CH 3 


178-1 80 U C 
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No. 




R-„ 


R 75 


R/6 


physical 
data 


6.18 


CF 3 


N0 2 


H 


CF 3 




6.19 


CH 3 


CI 


H 


S0 2 CH 3 




6.20 


CH 3 


CF 3 


H 


S0 2 CH 3 




6.21 


CH 3 


SOaCHa 


H 


CF 3 




6.22 


C 2 H 5 


CI 


H 


S0 2 CH 3 




6.23 


C 2 H 5 


CF 3 


H 


S0 2 CH 3 




6.24 


C 2 H 5 


S0 2 CH 3 


H 


CF 3 




6.25 


C 3 H 7 


CF 3 


H 


SO; OH, 




6.26 


C 3 H 7 


SO.CH, 


H 


CF 3 




6.27 


CF 3 


CF 3 


H 


SO 2 CH 0 




6.28 


CF 3 


SO a CH 3 


H 


CF 3 




6.29 


CH 2 -C(CH 3 )=CH 2 


CF 3 


H 


S0 2 CH 3 




6.30 


CH 2 -C(CH 3 )=CH 2 


SC. CI I. 


H 


CF 3 




6.31 


CH 3 


CH 3 


OCH3 


S0 2 CH 3 




6.32 


CH 3 


CH 3 


OC 2 H 5 


SO0CH3 




6.33 


CH 3 


CI 


OCH a 


SO,CHo 




6.34 


CH 3 


CI 


OC 2 H 5 


~Sb 2 CH 3 ~ 




6.35 


C 2 H 5 


CH 3 


OCH 3 


S0 2 CH 3 




6.36 


C 2 H 5 


CH 3 


OC 2 H 5 


S0 2 CH 3 




6.37 


C 2 H 5 


CI 


OCH 3 


S0 2 CH 3 




6.38 


C 2 H 5 


CI 


OC 2 H 5 


S0 2 CH 3 




6.39 


C 3 H 7 


CH 3 


OCH 3 


S0 2 CH 3 




6.40 


C 3 H 7 


CH 3 


OC 2 H 5 


S0 2 CH 3 





WO 01/66522 
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No. 




R74 


R75 


R 7C 


physical 
data 


6.41 


C 3 H 7 


Ct 


OCH 3 


S0 2 CH 3 




6.42 


C3H7 


CI 


OC 2 H 5 


S0 2 CH 3 




6.43 


CF 3 


CH 3 


OCH3 


S0 2 CH 3 




6.44 


CF 3 


CH 3 


OC 2 H s 


SO2CH3 




6.45 


CF 3 


CI 


OCH 3 


S0 2 CH 3 




6.46 


CF 3 


CI 


OC 2 H 5 


S0 2 CH 3 




6.47 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 CH 3 




6.48 


CH 2 -CH=CHCI 


N0 2 


H 


CF 3 




6.49 


CH 2 -CH=CHCi 


CH 3 


OCH3 


S0 2 CH 3 




6.50 


CH 2 -CH=CHCI 


CH 3 


OC 2 H 5 


S0 2 CH 3 




6.51 


CH 2 -CH=CHCI 


Ci 


OCH a 


S0 2 CH 3 




6.52 


CH r CH=CHCi 


CI 


OC ? H 5 


SO ? CH 3 
CF, 




6.53 


CH 3 


-CH=CH-CH=N- 
-CH=CH-CH=N- 


6.54 


CH 3 


CI 




6.55 


CH 3 


CH 3 


-S0 2 CH 2 CH 2 C(CH 3 ) 2 - 





Table 7: Compounds of formula Im: 
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~NoT" 


R„ 


R77 


R78 


R79 


phys. data 


7.1 


CH 3 


N0 2 


H 


S0 2 CH 3 




7.2 


CH 3 


N0 2 


H 


CF 3 




7.3 


CH 3 


N0 2 


H 


CI 




7.4 


CH 3 


CH 3 


OCH 3 


S0 2 CH 3 




7.5 


CH 3 


CH 3 


OC 2 H 5 


S0 2 CH 3 




7.6 


CH 3 


CI 


OCH3 


S0 2 CH 3 




7.7 


CH 3 


CI 


OC 2 H 5 


S0 2 CH 3 




7.8 


CH 3 


CI 


H 


SO.CHj 




7.9 


CH 3 


S0 2 CH 3 


H 


CF 3 




7.10 


CH 3 


CF 3 


H 


S0 2 CH 3 




7.11 


CF 3 


N0 2 


H 


S0 2 CH 3 




7.12 


C 2 H 5 


N0 2 


H 


S0 2 CH 3 




7.13 


n-C 3 H 7 


N0 2 


H 


S0 2 CH 3 




7.14 




N0 2 


H 


S0 2 CH 3 




7.15 


CF 3 


CH 3 


OCH 3 


S0 2 CH 3 




7.16 


C 2 H 5 


CH 3 


OCH 3 


S0 2 CH 3 




7.17 


n-C 3 H 7 


CH 3 


0CH 3 


SO2CH3 




7.18 




CH 3 


OCH 3 


S0 2 CH 3 




_ „ 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 CH 3 




7.20 


CH 2 -CH=CHCI 


N0 2 


H 


CF 3 




7.21 


CH 2 -CH=CHCl 


CH 3 


OCH3 


S0 2 CH 3 




7.22 


CH 2 -CH=CHCl 


CH 3 




S0 2 CH 3 




7.23 


CH 2 -CH=CHCI 


CI 


OCH 3 


S0 2 CH 3 




7.24 


CH 2 -CH=CHCI 


CI 


OC 2 H. 


S0 2 CH 3 
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No. 


R :3 


R77 




phys. data 


7.25 


CH 3 


CH 3 


~S0 2 CTTCH,SCy ~ 




7.25 


CH 3 


CM, 


-S0 2 CH ; CH 2 CH(OCH 3 )- 


: 1 



Table 8: Compounds of formula In: 




No. 


FL 








phys.data 


8.1 


CH 3 


N0 2 


H 


S0 2 CH 3 




8.2 


CH 3 


N0 2 


H 


CF 3 




8.3 


CH 3 


NO, 


H 


CI 




8.4 


CH 3 


CH 3 


OCH3 


S0 2 CH 3 




8.5 


CH 3 


CH 3 


OC z H 5 


SOaCK, 




8.6 


CH 3 


CI 


OCH3 


S0 2 CH 3 




8.7 


CH 3 


CI 


OC 2 H 5 


S0 2 CH 3 




8.8 


CH 3 


CI 


H 


S0 2 CH 3 




8.9 


CH 3 


S0 2 CH 3 


H 


CF 3 




8.10 


CH 3 


CF 3 


H 


S0 2 CH 3 




8.11 




"NO™" 


H 


S0 2 CH 3 




8.12 


C 2 H 5 


N0 2 


H 


S0 2 CH 3 




8.13 


n-C 3 Hy 


N0 2 


H 


S0 2 CH 3 




8.14 


n-C 4 H 9 


N0 2 


H 


S0 2 CH 3 




8.15 


CF 3 


CH 3 


OCH 3 


S0 2 CH 3 
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No. 






R. 


FW 


phys.data 


8.16 


C 2 H 5 


CH 3 


OCH 3 


S0 2 CH 3 




8.17 


n-C 3 H 7 


CH 3 


OCH 3 


S0 2 CH 3 


- 


____ 


n-C 4 H 9 


CH 3 


OCH 3 


S0 2 CH 3 




8.19 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 CH 3 




8.20 


CH r CH=CHCI 


N0 2 


H 


CF 3 




8.21 


CH 2 -CH=CHCI 


CH 3 


OCH 3 


S0 2 CH, 




8.22 


CH 2 -CH=CHCI 


CH 3 


OC 2 H 5 


S0 2 CH 3 




8.23 


CH 2 -CH=CHCI 


CI 


OCH 3 


S0 2 CH 3 




8.24 


CH 2 -CH=CHCI 


CI 


OCaH 5 


SO..CI I ■ 




Table 9: Compounds of formula Ip: 












-SO ?v 

NH 0 R „ 

rWV 














85 




No. 


R 96 








phys.data 


9.1 


CH 3 


N0 2 


H 


S0 2 CH a 


191-1 92°C 


9.2 


CH 3 


NO, 


H 


CF 3 




9.3 


CH 3 


N0 2 


H 


CI 




9.4 


CH 3 


CH 3 


OCH 3 


S0 2 CH 3 




9.5 


CH 3 


CH 3 


OC 2 H s 


S0 2 CH 3 




9.6 


CH 3 


CI 


OCH 3 


S0 2 CH 3 




9.7 


CH 3 


CI 


OC 2 H 5 


S0 2 CH 3 





WO 01/66522 
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PCT/EP01/02S81 



No. 


Rfl3 


R S 4 


Rss ! phys.data 


9.8 i CH a 


CI 


H 


S0 2 CH 3 J - 


9.9 


CH 3 


S0 2 CH 3 


H 


CF 3 


- 


9.10 


CH 3 


CF 3 


H 


S0 2 CH 3 




9.11 


CF 3 


N0 2 


H 


S0 2 CH 3 




9.12 


C 2 H 6 


N0 2 


H 


S0 2 CH 3 




9.13 


n-C 3 H 7 


NO, 


H 


S0 2 CH 3 




9.14 


n-C,H 9 


N0 2 


H 


S0 2 CH 3 




9.15 


CF 3 


CH 3 


OCH 3 


S0 2 CH 3 




9.16 


C 2 H 5 


CH 3 


OCH3 


S0 2 CH 3 




9.17 


n-C 3 H 7 


CH 3 


OCH3 


SO R CH 3 




9.18 


n-C 4 H 3 


CH 3 


OCH 3 


SO 2 CH 0 




9.19 


CH 2 -CH=CHCI 


NO, 


H 


S0 2 CH 3 




9.20 


CH 2 -CH=CHCI 


NO, 


H 


CF 3 




9.21 


CH 2 -CH=CHCl 


CH 3 


OCHg 


S0 2 CH 3 




9.22 


CH 2 -CH=CHCI 


CH 3 


oc 2 H 5 


S0 2 CH 3 




9.23 


CH 2 -CH=CHCI 


CI 


OCH 3 


S0 2 CH 3 




9.24 


CH 2 -CH=CHCl 


CI 


OC 2 H 5 


SO a CH 3 




9.25 


CH 3 


CI 


-S0 2 CH 2 CH 2 C(CH 3 ) 2 - 




9.26 


CH 3 


CH 3 


-S0 2 CH 2 CH 2 C(CH 3 ) 2 - 





Table 10: Compounds of formula !q: 



WO 01/66522 
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No, 


R i7 


R 8fi 


R B 7 


Ft 88 


phys.data 


10.1 


CH 3 


N0 2 


H 


S0 2 CH 3 




10.2 


CH 3 


N0 2 


H 


CF 3 




10.3 


CH 3 


N0 2 


H 


CI 


181-182°C 


10.4 


CH 3 


CH 3 


OCH3 


S0 2 CH 3 




10.5 


CH 3 


CH 3 


OC 2 H 5 


S0 2 CH 3 


- 


10.6 


CH 3 


CI 


OCH 3 


SO2CH3 




10.7 


CH a 


Ci 


OC 2 H 6 


S0 2 CH 3 




10.8 


CH 3 


CI 


H 


S0 2 CH 3 


- 


10.9 


CH 3 


S0 2 CH, 


H 


CF 3 




10.10 


CH 3 


CF 3 


H 


SO .CH 




10.11 


CF 3 


N0 2 


H 


SO2CH3 




10.12 


C 2 H 6 


N0 2 


H 


SOzCH 3 




10.13 


n-C 3 H 7 


N0 2 


H 


S0 2 CH 3 


- 


10.14 


n-C 4 H 9 


N0 2 


H 


S0 2 CH 3 




10.15 


CF 3 


CH 3 


"OCH a 


"S0 2 CH~ 3 




10.16 


C 2 H S 


CH 3 


OCH 3 


S0 2 CH 3 




10.17 


n-C 3 H 7 


CH 3 


OCH 3 


S0 2 CH 3 




10.18 


n-C 4 H 9 


CH 3 


OCH 3 


S0 2 CH 3 




10.19 


CF 3 


N0 2 


H 


CI 


197-1 98°C 



WO 01/66522 
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PCTYEPO 1/0258 1 



No. 


R, 7 


Res 


FW 




phys.data 


10.20 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 CH 3 




10.21 


CH 2 -CH=CHCI 


N0 2 


H 


CF 3 




10.22 


CH 2 -CH=CHC! 


CH 3 


OCH 3 


S0 2 CH 3 




10.23 


CH 2 -CH=CHCI 


CH 3 


OC 2 H 5 


S0 2 CH 3 




10.24 


CH 2 -CH=CHC! 


CI 


OCH :i 


S0 2 CH 3 




10.25 


CH 2 -CH=CHCI 


CI 


OC 2 H 5 


S0 2 CH 3 





Table 1 1 : Compounds of formula Ir: 




No. 


Rsi 




R90 


physical data 


11.1 


CH 2 -CH=CH 2 


CH 3 


CF 3 




11.2 


CH 2 -CH-CH 2 


CH 3 


CHF 2 




11.3 


CH 2 -CH= CH2 


CH 3 


CF 2 CI 
CF, 




11.4 


CH 2 -CH=CH 2 


CH 2 OCH 3 


11.5 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CHF 2 




11.6 


CH 2 -CH=CH 2 


CH 2 OCH 3 


CF 2 CI 




11.7 


CH 2 -CH=CH 2 


CH 2 OC 2 H 5 


CF 3 




11.8 


CH 2 -CH=CH 2 


CH 2 OC 2 H 5 


CHF 2 




11.9 

Tub 


CH 2 -CH=CH 2 


CH 2 OC 2 H5 


CF 2 CI 




(CH 2 ) 4 -CH 3 


CH 3 


CF 3 
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No. 




R90 


physical data 


11.11 


(CH 2 ) 4 -CH 3 


CH 3 


CHF 2 




11.12 


(CH 2 ) 4 -CH 3 


CH 3 


CF 2 Cl 




11.13 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CF :j 




11.14 


CH 2 -C(CH 3 )=CH 2 


CH 2 OCH 3 


CHF 2 




11.15 


CH2-C(CH 3 )=CH ? 


CH 2 OCH s 


CF 2 CI 




11.16 


CH 2 -C(CH 3 )=CH 2 


CH2OC2H5 


CF 3 




11.17 


CH 2 -C(CH 3 )=CH 2 


CH2OC2H5 


CHF 2 




11.18 


CH 2 -C(CH 3 )=CH 2 


CH 2 OC 2 H 5 


CF 2 CI 




11.19 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF 3 




11.20 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CHF 2 




11.21 


CH 2 -C(CH 3 )=CH 2 


CH 3 


CF 2 CI 




11.22 


CH 2 -CH=CHC! 


CH 3 






11.23 


CH 2 -CH=CHCI 


CH 3 


CHF 2 




11.24 


CH 2 -CH=CHCI 


CH 3 


CF 2 CI 




11.25 


CH S 


CH 3 


S0 2 CH 3 




11.26 


CH 3 


C 2 H 5 


S0 2 CH 3 




11.27 


CH 3 


CH 3 


CF 3 




11.28 


CH 3 


CH 3 


CHF 2 




11.29 


CH 3 


CH 3 


CF 2 CI 




11.30 


CH 3 


C 2 H 5 


CF 3 




11.31 


CH 3 


C 2 H 5 


CHF 2 




11.32 


CH 3 


C 2 H 5 


CF a Cl 





Table 12: Compounds of formula Is: 



WO 01/6«522 
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PCT/EP01/02581 



, -sew 

NH O R g3 

I R93 r$ 

i N0 2 " ~~ H S( 



No. 


R 92 


R93 




R 95 


phys. data 


12.1 


CH 3 


N0 2 


H 


S0 2 CH 3 




12.2 


CH a 


N0 2 


H 


CF 3 




1 2.3 


CH, 


N0 2 


H 


CI 




12.4 


CH 3 


CH 3 


OCH3 


SO. CM 




12.5 


CH 3 


CH 3 


OC 2 H 5 


SO,CH 3 




12.6 


CH 3 


CI 


OCH 3 


S0 2 CH 3 




12.7 


CH 3 


CI 


OC2H5 


SO2CH3 




12.8 


CH 3 


CI 


H 


S0 2 CH 3 




12.9 


CH 3 


SO.CH, 


H 


CF 3 




12.10 


CH 3 


CF 3 


H 


S0 2 CH 3 




12.11 


CF 3 


N0 2 


H 


S0 2 CH 3 




12.12 


C 2 H 5 


N0 2 


H 


SO,CH 3 




12.13 


n-C 3 H 7 


N0 2 


H 


S0 2 CH 3 




12.14 


n-C,H 9 


N0 2 


H 


S0 2 CH 3 




12.15 


CF 3 


CH 3 


OCH3 


S0 2 CH 3 


12.16 


C 2 H S 


CH 3 


OCH 3 


S0 2 CH 3 




12.17 


n-C 3 H 7 


CH 3 


OCH3 


S0 2 CH 3 




12.18 


n-C 4 H 9 


CH 3 


OCH 3 


S0 2 CH 3 




12.19 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 CH 3 




12.20 


CH 2 -CH=CHCI 


N0 2 


H 


CF 3 
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No. 


R92 


Flg 3 


R94 


| R 95 


phys. data 


12.21 


CH r CH=CHCI 


CH 3 


OCH3 


S0 2 CH 3 




12.22 


CH 2 -CH=CHCI 


CH 3 


OC 2 H E 


S0 2 CH 3 




12.23 


CH 2 -CH=CHCI 


CI 


OCH3 


S0 2 CH 3 




12.24 


CH 2 -CH=CHCI 


CI 


OC 2 H 5 


S0 2 CH 3 




12.25 


CH 3 


N0 2 


H 


S0 2 C 2 H 5 




12.26 


CH 3 


NO, 


H 


SOCHg 




12.27 


CH 3 


N0 2 


H 


SCH 3 




12.28 


CH a 


CH 3 


OCH3 


S0 2 C 2 H5 




12.29 


CH 3 


CH 3 


OC 2 H s 


S0 2 C 2 Hs 




12.30 


CH 3 


CI 


OCH 3 


SO2C2H5 




12.31 


CH 3 


CI 


OC 2 H 5 


S0 2 C 2 H 5 




12.32 


CH 3 


CI 


H 


S0 2 C 2 H 5 




12.33 


CH 3 


SCXCH, 


H 


SCH 3 




12.34 


CH 3 


CF 3 


H 


SO2C2H5 




12.35 


CF 3 


H0 2 


H 


S0 2 C 2 H 5 




12.36 


C 2 H 0 


N0 2 


H 


S0 2 C 2 Hi 




12.37 


n-C 3 H 7 


N0 2 


H 


S0 2 C 2 H 5 




12.38 


n-C 4 H 9 


NO, 


H 


S0 2 C 2 Hij 




12.39 


CF 3 


CH 3 


OCH3 


S0 2 C 2 H 5 




12.40 


C 2 H 5 


CH 3 


OCH 3 


S0 2 C 2 H 5 




12.41 


n-C 3 H 7 


CH 3 


OCH 3 


S0 2 C 2 H 5 




12.42 


n-C 4 H 9 


CH 3 


OCH3 


S0 2 C 2 H 5 




12.43 


CHj-CH-CHCI 


NO, 


H 


S0 2 C 2 H 5 




12.44 


CH 2 -CH=CHCI 


N0 2 


H 


SCH 3 
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No. 


FW 


R°3 


R94 


R 9E . phys. data 


12.45 


CH 2 -CH=CHCI 


CH 3 


OCH3 


S0 2 C 2 H 5 




12.46 


CH 2 -CH=CHCI 


CH 3 


OC 2 H 5 


S0 2 C 2 H 5 




12.47 
12.48 


CH ? -CH=CHCI 


C! 


OCH 3 


S0 2 C z H s 




CH 2 -CH=CHCI 


CI 


OC 2 H 5 


S0 2 C 2 H 5 




12.49 


CH 3 


N0 2 


H 


S0 2 C 2 H 5 




12.50 


CH 3 


N0 2 


H 


SOCHg 




12.51 


CH 3 


N0 2 


H 


SCH 3 




12.52 
12.53 


CH 3 


CH 3 


OCH3 


S0 2 C 2 H 5 




CH 3 


CH 3 


OC 2 H E 


S0 2 C 2 H5 




12.54 


CH 3 


CI 


OCH3 


SO^C 2 H 5 




12.55 


CH 3 


CI 


OC 2 H s 


S0 2 C 2 H 5 




12.56 


CH 3 


CI 


H 


S0 2 C 2 H 5 




12.57 


CH 3 


S0 2 CH 3 


H 


SCH 3 




12.58 


CH 3 


CF 3 


H 


S0 2 C 2 Hg 




12.59 


CF 3 


N0 2 


H 


SOgCgHg 




12.60 




N0 2 


H 


S0 2 C 2 H 5 




12.61 


n-C 3 H 7 


N0 2 


H 


SO2C2H5 




12.62 


n-C 4 H 9 


N0 2 


H 


SOgC 2 H5 




12.63 


CF 3 


CH 3 


OCH 3 


S0 2 C 2 H 5 




12.64 
12^65 


C a H 5 


CH 3 


OCH 3 ! S0 2 C 2 H 5 




n-C 3 H 7 


CH 3 


OCH 3 


SO2C2H5 




12.66 


n-C 4 H 9 


CH 3 


OCH 3 


S0 2 C 2 H 5 




12.67 


CH 2 -CH=CHCI 


N0 2 


H 


S0 2 C 2 H 5 




12.68 


CH 2 -CH=CHCI NO? 

I 


H 


SCH 3 
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No. 


R* 


R93 


R94 


R95 


phys. data 


12.69 


CH r CH=CHCI 


CH 3 


OCH3 


SO a C 2 H s 




12.70 ! CH ? -CH=CHCI 


CH ;j 


OC 2 H 5 


S0 2 C 2 H 5 




12.71 CH r CH=CHCI 


CI 


OCH 3 


S0 2 C 2 H 5 




12.72 | CH 2 -ChUCHCI 


CI 


OC 2 H 5 S0 2 C 2 H 5 





Biolo gical Examples 

Example B1 : Herbicidal action before eme r gence of the plants {p re-emerge nee action) 
Monocotyledonous and dicotyledonous lest plants are sown in standard soil in plastic pots. 
Immediately after sowing, an aqueous suspension (prepared from a 25 % wettable powder 
(Example F3, b) according to WO 97/34485) or an emulsion (prepared from a 25 % 
emuistttable concentrate (Example F1, c)) of the test compounds is applied by spraying at a 
rate of application corresponding to 250 g a.i./ha (500 litres water/ha). The test plants are 
then cultivated in a greenhouse under optimum conditions. After 3 weeks the test is 
evaluated in accordance with a scale of nine ratings (1 = total damage, 9 = no action). 
Ratings of from 1 to 4 (especially from 1 to 3) indicate good to very good herbicidal action. 



Table B1: Pre-emerqence action of the compounds of formula I: 



No. 


SET ARIA 


PAN1CUM 


DICITARIA 


tCI llhlOL'HLO 


jiKACHIARIA 


AliUTlLON 


XANTHIUM 


CHENO- 
PODIUM 




















2.1? 


2 


1 




1 






3 


2 


2.13 


3 


1 


.? 




2 


2 


3 





The same results are obtained when the compounds of formula I are formulated in 
accordance with Examples F2 and F4 to F8 according to WO 97/34485. 



Example B2: Post-emergence herbicidal action 

Monocotyledonous and dicotyledonous test plants are raised in a greenhouse in plastic pots 
containing standard soil and at the 4- to 6-leaf stage are sprayed with an aqueous 
suspension ot the test compounds of formula i (prepared from a 25 % wettable powder 
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(Example F3, b) according to WO 97/34485) or with an emulsion of the test compounds of 
formula I (prepared from a 25 % emulsifiable concentrate (Example F1 , c) according to 
WO 97/34485) al a rate of application corresponding to 250 g a.i./ha (500 litres water/ha). 
The test plants are then grown on in the greenhouse under optimum conditions. After about 
1 8 days the test is evaluated in accordance with a scale of nine ratings (1 = total damage, 
9 = no action). Ratings of from 1 to 4 (especially from 1 to 3) indicate good to very good 
herbicidai action. In this test too, the compounds of formula I exhibit strong herbicidai action. 



Table B2: Post-emergence action of the compounds of formula I: 



i HI i JO 

CHI-OA 



FUPHORIA 



CHtNO- 
I DIUM 
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What is claimed is: 



1 . A compound ot formula I 




-Q 



(I) 



wherein X is methme, nitrogen or N-O; 
m is 1 , 2, 3 or 4; 

each R is independently hydrogen, C,-C 6 alkyl, C 2 -C c alkenyl, C 2 -C e haloaikenyl, C 2 -C G -alkynyl, 
C 3 -C fi haloa]kynyl, CVC e cyc!oalkyl, Ci-C 6 alkoxy, C r C e haloalkoxy, C,-C 6 alkyithio, 
Ci-C s alkylsulfinyl, d-Cealkylsulfonyl, C.-C 6 haloalkyl, C-C e ha!oalkylthio, C r C 3 haloalkyi- 
sulfinyl, CrCe.haloalkylsulfonyl, d-dalkoxycarbonyl, Ci-C s alkyfcarbonyl, d-dalkylamino, 
di-Ci-C 6 alkylamino, Ci-C 6 alkylaminosulfonyl, di-Ci-C 6 alkylaminosuifonyl, -N(Ri)-S-R a , 
-N(R 3 )-SO-R 4 , -N(R 5 )-S0 2 -R B , nitro, cyano, halogen, hydroxy, amino, formyl, hydroxy- 
d-C s alkyl, d-C s aikoxy-d-dalkyl, d-dalkoxycarbonyloxy-d-C 6 aikyl, C r C 6 alkylthio- 
d-dalkyl, CrCsalkylsulfinyl-CrCsaikyl, C t -C 6 alkylsulfonyl-d-C 6 aikyl, rhodano-C r C 6 alkyl, 
cyano-Crdaikyl, oxiranyl, d dalkenyloxy, C 3 -C Q alkynyloxy, d-C 6 alkoxy-d-C 6 alkoxy- 
d-C 3 alky], d-dalkoxy-C r C 6 alkoxy, cyano-Ci-C 6 alkenyloxy, C r C e aikoxycarbonyloxy- 
CrC 6 alkoxy, C 3 -C 5 a]kynyloxy, cyano-C,-C 6 a!koxy, d-Cealkoxycarbonyl-d-dalkoxy- 
Ci-Csalkyi, d-dalkoxycarbony!-d-C 6 alkoxy : C,-C 6 alkylthio-Ci-daikoxy, d-C e a[kylthio- 
C r C 6 alkoxy-C r C a a!kyl, alkoxycarbonyl-d-dalkylthio, a!kaxycarbony]-d-dalM lhio -d-C 3 - 
alkyl, alkoxycarbonyl-Ci-C 6 alkylsulfinyl, alkoxycarbony!-C 1 -C 6 alkylsulfinyl-C 1 -C 3 alky!, 
alkoxycarbony!-C r C 6 alkylsulfonyl, alkoxycarbonyl-C--C H alkyl5Ulfonyl-d-C 3 alkyl, d-C e - 
alkylsuifonyloxy, Ci-Cehaloalkylsulfonyloxy, phenyl, benzyl, phenoxy, phenylthio, 
phenylsufftnyt, phenylsulfonyl, benzyithio, benzylsulfiny! or benzylsuifonyl, wherein the phenyl 
and benzyl groups may themseives be mono-, di- ortri-substituted by d-dalkyl, 
Ci-C 6 haloalkyl, d-dalkenyl, C^C R haloalkenyl, C 2 -C e alkynyl, C 2 -C B hatoalkyny], d-d-alkoxy, 
Ci-C 6 haloa!koxy, C 3 -C 6 alkenyloxy, C 3 -C 6 alkynyloxy, mercapto, d-dalkylthio, d-d- 
haloalkylthio, C 3 -C(;alkenylthio, d-dhaloalkenylthio, C 3 -C 6 aikynylthio, C 2 -C 5 alkoxyalkylthio, 
d-dacetylalkyithio, C 3 -daikoxycarbonylalkylthio, d-dcyanoalkylthio, d-dalkylsulfinyl, 
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Ci-C 6 haloalkylsulfinyl, C,-C 6 alkylsulfonyl, d-C 6 haloalkylsulfonyi, aminosulfonyl, C,-C 2 - 
alkylaminosulfonyl, d-ddialkylaminosulfonyl, R7-d-C 3 alkylene-, NR E R 3 , halogen, cyano, 
nitro, phenylthio and/or by benzylthio, wherein those phenylthio and benzylihio groups may 
themselves be substituted on the phenyl ring by C,-C 3 alkyi, C t -C 3 hatoalkyj, Ci-C 3 alkoxy, 
C r C 3 ha!oaikoxy, halogen, cyano or by nitro; 

or each R is independently a five- to ten-mcmbercd monocyclic or fused bicyclic ring system, 
which may be aromatic or partially saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen and sulfur; 

the ring system either being bonded directly to the ring containing the substituent X or being 
bonded to the ring containing the substituent X by way of a d-dalkylene group; 
and each ring system may contain no more than two oxygen atoms and no more than two 
sulfur atoms, and the ring system itself may be mono-, di- or tri-substituted by CrC 6 alkyl, d- 
C B haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloaikenyl, C2-C 6 alkyny! P d-C 6 ha!oalkynyl, Ci-C fi alkoxy, d- 
C 6 haloalkoxy, C 3 -C 6 alkenyioxy, C 3 -C 6 aIkynyloxy, mercapto, C,-C 6 alkylthio, d-C e halo- 
alkylthio, C 3 -C s alkenyithio, C 3 -C G haloalkenylthio, C 3 -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, 
C 3 -C 5 acetylalkylthio, C 3 -C 6 alkoxycarbonylalky!thio, d-C 4 cyanoatkylthio, C r C 6 alkylsulfinyl, 
C r C 6 haloalkytsulfinyl, Ci-C e alkylsulfonyI, d-C 6 haloalkyl5ulfonyl, aminosulfonyl, d-dalkyl- 
aminosulfonyl, Ci-C4dialkylaminosulfonyl, R 10 -C t -C 3 alkylene, NRnR ia , halogen, cyano, nitro, 
phenylthio and/or by benzylthio, wherein phenylthio and benzylthio may themselves be 
substituted on the phenyl ring by d-dalkyl, Ci-C 3 haloa!kyl, Ci-C 3 alkoxy, C r C 3 haloalkoxy, 
halogen, cyano or by nitro, and wherein the substituents at the nitrogen atom in the 
heterocyclic ring are free of halogen; 

R lt R 3 and R 5 are each independently of the others hydrogen or Ci-C 6 a!kyl; 
R ? is NR 13 R 14 , C ; -C 6 alkyi, d-dhaioalkyl, C ? -C 6 alkenyl, C r C 6 haloalkenyl, C 3 -C 6 alkynyl, 
C 3 -C 6 haloaikynyl, C 3 -C s cycloalkyl or phenyl, wherein phenyl may itself be substituted by 
Ci-C 3 alkyl, d-dhaloalkyl, d-dalkoxy, C f -C 3 haloalkoxy, halogen, cyano or by nitro; 
R 4 is NR 15 Ri 6 , CrC 6 alkyi, Ci-C 6 haloalkyI, C 2 -C 6 alkenyl, C z -C e haloalkenyl, C 3 -C E alkynyl, 
Crdhaloalkynyi, C 3 -C 6 cycloalkyl or phenyl, wherein phenyl may itself be substituted by 
C r C 3 alkyl, Ci-C 3 haloalky[, d C 3 alkoxy, C-pCahaloalkoxy, halogen, cyano or by nitro; 
R 6 is NR17R1S, C r C 6 alkyl, d-dhaloalkyl, d-dafkenyl, drdhaloalkenyl, C 3 -C B alkynyi, 
C 3 -dhaloalkynyi, C 3 -C fi cycloalkyl or phenyl, wherein phenyl may itself be substituted by 
d-dalkyl, d-dha!oalkyl, d-C 3 alkoxy, d-dhaloalkoxy ; halogen, cyano or by nitro; 
R 7 and R 10 are each independently of the other d-dalkoxy, C 2 -da!koxycarbonyl, d-d- 
alkyithio, Ci-C 3 alkylsulfinyl, d-C 3 alkylsulfony! or phenyl, wherein phenyl may itself be 
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substituted by d-C 3 alkyl, d-C 3 haloalkyl, d-Q>a!koxy : G r C a haloalkoxy, halogen, cyano or 
by nitro; 

R 8 , Rn, R13, R 1f , and Rt 7 are each independently of the others CrC^alkyl; 

Rg, R12, Rio, Rie and R ie are eacn independently of the others C,-C 12 alkyl f or R 8 and R 3 

together, and/or Rn and R 12 together, and/or R, a and R 14 together, and/or R, : - and R 16 

together, and/or R 17 and R 18 together, with the nitrogen atom to which they are bonded, 

form a 3- to 7-membered ring; 

Q is the group Q, 




wherein 

R 19 is hydrogen or d-Cealkyl; 

R 20 is Ci-Ci 2 alkyl, C r C 12 haloalkyl, C 2 -C 12 alkenyl, C 2 -C 6 haloalkenyl, d-C 2 alkoxycarbonyl- or 
phenyl-substituted vinyi, oris C 3 -C 6 a]kynyl, C 3 -C 6 haloalkynyl, C 3 -C 6 allenyl, C 3 -C 6 cycloaikyl, 
NR32R33. benzyl or phenyl, 

wherein the phcnyl-containing groups may themselves be substituted by d-C 3 a)kyl, d-dr 
haloalkyl, d-dalkoxy, Ci-C 3 haloalkoxy, halogen, cyano or by nitro, or R 20 is hydroxy- 
Ci-C 12 alkyl, CrC 4 alkoxy-Ci-C 12 alkyl, d-dalkylthio-Crdsalkyl, d-C 4 alkylsulfinyl-d-C 12 - 
aikyl, Ci-C 4 alkylsulfony!-C 1 -Ci 2 alkyl J cyano-C r C 12 aikyl, d-dalkylcarbonyloxy-CVC^alkyl, 
C 1 -C 4 alkoxycarbonyl-Ci-C 12 alkyi, d-dalkoxycarbonyloxy-d-dsaikyl, rhodano-C r C 12 alkyl, 
benzoyloxy-C,-C 12 alkyl ; C 2 -C B oxiranyl, C-,-C 4 alkylamino-C 1 -C 12 alkyl, di(d-C 4 aIkyl)amino- 
d-d?alky|, Ci-Ci 3 alkylthiocarbonyl-C,-C 12 alky! or formyl-C r C 12 alkyl; 
or R 20 is a five- to ten-rnembered monocyclic or fused broyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R 19 )-S(0) 2 - group by way of a dd 2 alkylene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by d-C e a!kyl, d-d-haloalkyi, C 2 -C 6 alkenyl, 
C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-dalkoxy, d-C 6 haloaikoxy, C 3 -C 6 - 
alkenyloxy, C 3 -C c alkynyloxy, mercapto, d-C 3 aIkylthio, Ci-C 6 haloalkylthio, C 3 -C e alkenyithio, 
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C 3 -C 6 haloalkenylthio, C 3 -C G alkynylthio, C 2 -C r ,alkoxyalkylthio, C 3 -C n acetylalkylthio, C r C s - 
alkoxycarbonylalkylthio, C 2 -C 4 cyanoalkylthio, d-Cealkylsulfinyl, d-C 6 haloaikylsulfinyl, 
d-Cealkylsulfonyl, C n -C 6 haloalky!sultonyl, aminosuifonyl, d-dalkylaminosulfonyl, di(C r C 2 - 
alkyl)aminosulfonyi, di(C> -C 4 alky l)amino, halogen, cyano, nitro, phenylthio and/or by benzyl- 
thio, wherein phenylthio and benzylthio may themselves be substituted on the phenyl ring by 
CrCgalkyl, d-Cghaloaikyl, d-C 3 alkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents on the nitrogen atom in the hetero-cyclic ring are other than 
halogen; 

R 2 i, R-iz, R23 and R 24 are each independently of the others hydrogen, d-C b alkyl, C,-C 3 - 
haloalkyl, C 2 -C 6 alkenyl, d-C 6 alkynyl, d-C 6 aikoxycarbonyl, C r C 6 alkylcarbonyl, d-C s - 
alkylthio, d-C 6 alkylsulfinyl, C r C G alkyisulfonyl, C,-C 6 alky!-NHS(0) s , d-C G alkyiamino, di- 
(d-C 6 alkyl)amirio, hydroxy, d-C 6 alkoxy, C 3 -C 6 alkenyloxy, C 3 -C G alkynyloxy, hydroxy-d-C 6 - 
alkyl, C 1 -C 4 alkylsulfonyloxy-Ci-C 6 a!kyl, tosyloxy-d-C 6 alkyl, halogen, cyano, nitro, phenyl or 
phenyl substituted by C r dalkyi, d-dhaloalkyl, d-C 4 a!koxy, d-dhaloalkoxy, C 1 -C 4 alkyl- 
carbonyl, d-C 4 a]koxycarbonyl, amino, CrCdalkyl amino, di-C 1 -C 4 alkylamino, d-dalkylthio, 
C,-C 6 alkylsu]finyl, d-C 6 alkylsuifonyl, d-dalkylsulfonyloxy, d-dihaloalkyllhio, d-C s - 
haloalkylsulfinyl, Ci-C 6 haloalkyisulfonyl, d-dhaloalkylsulfonyloxy, d-C 4 alkyl-S(0) a NH, 
CrCealkylthio-Ntd^alkyl), d-C 6 alkylsulfinyl-N{d-dalkyl), C r C 6 alkylsulfonyi-N(d-d" 
alkyl), halogen, nitro, COOH or by cyano; or R 24 and R 2 i together or R 22 and R 23 together 
denote C r C 6 alkylene, C(0)OCH 2 CH 2 -, C(0)OCH 2 CH 2 CH 2 -, S-C 2 -C 4 alkylene, S(0)-C 2 -C 4 - 
alkylene or S(0) r Qj-C 4 alkylene; 

W is oxygen, sulfur, suifinyl, sulfonyl, -CR W , R 26 -, -C(O)-, -CR 2B R 79 -CRa 0 R3i- or 

-NR27-, wherein the carbon atom carrying the substituents R 28 R 2 g is attached to the carbon 

atom carrying the substituents R 22 R 23 ; 

R 25 is hydrogen, d-dalkyt, d-C 4 haloalkyl, d-C 4 alkoxy-C 1 -C 4 alkyl, d-dalkylthio-d-d- 
alkyl, Crdalkylthio-Ca-Cecycloalkyl, C 1 -C 4 a!kylcarbonyloxy-C,-C 4 alkyl l C,-dalkylsulfonyh 
oxy-d-dalkyl, tosyloxy-d-dalkyl, di(d-C :( alkoxyalkyl)methyi, di(d-dalkylthioalkyl)- 
methyl, (Ci-C 3 alkoxyalkyl)-(d-C 3 alkylthioaikyl)methyl, C 3 -C 5 oxacycloalkyl, d'C 5 thiacyclo- 
alkyl, drddioxacycloalkyl, C 3 -C 4 dithiacycloalkyl, d-doxathiacycloalkyl, formyl, d~d- 
alkoxycarbonyl, carbamoyl, d-daikylarninocarbonyl, di(C : -dalkyl)aminocarbonyl, 
phenylaminocarbonyl, benzylaminocarbonyl or phenyl which may itself be substituted by 
d-C 4 alkyl, d-dihaloalkyl, C r C 4 alkoxy, d-C 4 haloalkoxy, d-C 4 alkylcarbonyl, d-C 4 - 
alkoxycarbonyl, amino, d-C 4 alkylamino, di-Crdalkylamino, d-C 4 alkylthio, d-dalkyl- 
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sulfinyl, Ci-a-alkylsulfonyl, C 1 -C 4 alkylsulfonyloxy, Ci-C 4 haloalkyithio, d-dhaloalkylsulfinyl, 
C-Oshaloalkylsulfonyl, d C 4 haloalkylsulfonyloxy, d-C 4 alkyi-S(0) 3 NH, C,-C 3 alkylthio- 
N(d-dalkyl), d C 6 alkylsulfinyl-N(d-dalkyl), C 1 -C 6 a!kylsulfonyl-N(Ci-C 4 alky!) T halogen, 
nitro, COOH or by cyano; or R ?fi together with R 23 or R 24 denotes d-dalkylene; 
R 2G is hydrogen, d-daikyl or d-C 4 haloalkyl, or R 2S together with R 25 denotes C 2 -C 6 - 
alkylene; 

R 27 is hydrogen, d-C 4 alkyl, d-C 4 alkoxycarbonyl or phenyl which may itself be substituted 
by d-dalkyl, C r C 4 ha!oalkyl, CrC 4 alkoxy, C r C 4 haloalkoxy, d-dalkyicarbonyl, C,-C 4 - 
alkoxycarbonyl, d-dalkylamino, di-C r dalkylamino, d-dalkylthio, d-da!kylsulfinyl, 
d-dalkylsulfonyl, d-dalkylsulfonyloxy, d-dhaloalkylthio, d-dhaloaikylsulfinyl, C,-d- 
haloalkylsulfonyi, C,-C 4 haloalkylsu!fonyloxy, d-dalkyi-S(0) 2 NH, Ci-C 4 alky]-S(0) 2 N(C,-C 4 - 
alkyl), halogen, nitro or by cyano; 

Raa, R 29 , R 30 and R 31 are each independently of the others hydrogen or d-C 6 alkyl, or R 26 or 
R 28 or R 30 together with R 21 or R 23 form a direct bond; 
¥\ 32 is Ci-Ci S alkyl; 

R 33 is Ci-Ci 2 alkyl, or R 32 and R 33 together with tho nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 

with the proviso that R 20 is other than d-C 12 alkyl and d-C 4 haloalkyl when X is nitrogen or 
NO, the group -C(0)-Q occupies the 3-position in the ring and R in the 6-position in the ring 
is d-Cehaloalkyl; 
or Q is the group Q 2 




R 34 is hydrogen or d-C G alkyf; 

R 35 isd-Ci 2 alkyl, d-C 12 haloalkyl, d-C^aikenyl, C 2 -C G haloalkenyl, d-C 2 a!koxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C 6 alkynyl, d-C 6 haloalkynyf, C 3 -dailenyl, C 3 -C B cycloalkyl. 
NR 51 R 52 , benzyl or phenyl, 

wherein the phenyl-containing groups may themselves be substituted by d-C 3 alkyl, C r C 3 - 
haioalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or R 35 is hydroxy- 
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d-C^aiky], d-dalkoxy-Ci-d?alkyi, C ,-dalkylthio-d -C^alkyl, C,-C 4 aikylsulfiny!-C 1 -C l2 - 
alkyl, C l -C 4 a!kylsulfonyl-C 1 -Ci 2 alkyl 1 cyano-d-dzalkyl, d-dalkylcarbonyloxy-d-dsalkyi, 
d-dalkoxycarbonyl-d-dzalkyl, d-dalkoxycarbonyloxy-d-d 2 alkyl, rhodano-CrC^alkyl, 
benzoyloxy-CrC 12 a]kyl, d-C 5 oxiranyl, d-dalkylamino-d-d?a]kyl, di(d-dalkyl)amino- 
d-CsalkyL C^-dsalkyllhiocarbonyl-C-C^alkyl or formyl-d-C 12 alkyl; 
or R 35 is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R 34 )~S(0) 2 - group by way of a CiC^alkylene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by d-C 6 alkyl, d-C 6 haloalkyl, C 2 -C G alkenyl,"C 2 -C 6 - 
haloalkenyL C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-C. 3 alkoxy, d-C 6 haloalkoxy, C 3 -C s aikenyloxy, 
d-C 6 alkynyloxy, mercapto, d-C 6 alkyithio, d-C Q haloa!kylthio, C 3 -C 0 alkenylthio, C 3 -C 6 halo- 
alkenylthio, C a -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, C 3 -C 5 acetylaikylthio, C 3 -C 6 alkoxy- 
carbonylalkylthio, C 2 -dcyanoalkylthio, CrCsalkylsulfinyl, C r C 6 haloalkylsulfinyl, Ci-C fi alkyl- 
sulfonyl, d-Cehaloaikylsulfonyl, amtnosulfonyl, d-C 2 alkyiaminosulfonyl, di(Ci-C 2 alkyl)- 
aminosulfonyi, di(d-C 4 a!kyl)amino, halogen, cyano, nitro, phenylthio and/or by benzylthio, 
wherein phenylthio and benzylthio may themselves be substituted on the phenyl ring by 
Ci-C 3 aikyl, d-C 3 haloalkyl, d-C 3 alkoxy r d-dhaloalkoxy, halogen, cyano or by nitro, and 
wherein the substituents on the nitrogen atom in the hetero-cyclic ring are other than 
halogen; 

Y is a chemical bond, an alkylene group Ai, carbonyl, oxygen, sulfur, sulfinyl, sulfonyi, 
-NR 40 orNH(CO)R 4: ; 
A, is C(R^R 43 )m 01 ; 
A is C(R 44 R 4 5)r ; 

r and m 01 are each independently of the other 0, 1 or 2; 
R 36 is hydrogen, methyl or ddaikoxycarbonyl; 

Ra7, R38, Ras, Rm, Bas, R42 and R 43 are each independently of the others hydrogen, d-d- 
alkoxy, d-dalkyltnio, C 1 -C 4 alkylsulfinyl, d~daikylsuifonyI, halogen or methyl, or R 33 
together with an adjacent group R 45 or R 43 denotes a chemical bond; 
R 40 and R 41 are each independently of the other hydrogen or C r C 4 alkyl; 
R51 isC r Ci 2 alkyt; and 
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R 52 is Ci-Ci 2 alkyl; or R 5i and R r , 2 together with the nitrogen atom to which they arc bonded 
form a 3- to 7-membered ring; with the proviso that R 3a is C 5 -C G atkyl when R 35 is Crdaikyl 
or CT-Cdhaloalkyl and X is nitrogen or NO; 
or Q is the group Q 3 




wherein 

R 46 is hydrogen or d-C fi alkyl; 

R 47 is C r C, 2 alky!, C r Ci 2 haloaIkyl, C 2 -Ci 2 aikenyl, C 2 -C 6 haloalkenyl, C 1 -C 2 alkoxycarbonyl- or 
phenyl-substituted vinyl, or is C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, C 3 -C s allenyl, C 3 -C 6 cycloalkyl, 
NR E 3Rg4, benzyl or phenyl, wherein the phenyl-containing groups may themselves be 
substituted by C,-C 3 alkyf, C,-C 3 haloalkyl, (VCaalkoxy, C-,-C 3 ha]oalkoxy, halogen, cyano or 
by nttro, or R 47 is hydroxy-C r C 12 alkyl, CTCaalkoxy-CVC^alkyl, d-Otalkylthio-CrC^alkyl, C r 
C d alkyisuifiny!-Ci-Ci 2 alkyl, C^aikylsulfonyl-d-C^alkyl, cyano-C r C 12 alkyl, C r C 6 - 
alkylcarbonyloxy-Ci-Ci 2 alky!, d-dalkoxycarbonyl-d-dzalkyl, C 1 -C 4 alkoxycarbonyloxy- 
Ci-C 12 a1kyl, rhodano-CrC 12 alkyl, benzoyloxy-Ci-Ci 2 alkyl, C 2 -C s oxiranyl, C 1 -C 4 alky!amino- 
C r C 12 alkyl, di(C,-C 4 alkyl)amino-d-d 2 alky!, Ci-C 12 alkylthiocarbonyl-Ci-C 12 aikyl or formyl- 
C r C 12 a]kyl; 

or R 47 is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the suifur atom of the 
-N(R 46 )-S(0) r group by way of a (VC^alkylene group, and each ring system may contain 
no more than two oxygen atoms and no more more than two sulfur atoms, and the ring 
system itself may be mono-, di- or tri- substituted by d-C 6 alkyl, Ci-C c haloatkyl, C 2 -C 6 alkenyl, 
C 2 -C 6 haloalkenyl, C 2 -C fi alkynyl, C 2 -C 6 haloalkynyl, d-C 6 alkoxy, d-Cehaloalkoxy, C 3 -C G - 
alkenyloxy, C r C 6 alkynyloxy, mercapto, Ci-C 6 alkylthio, CrCehaloalkylthio, C 3 -C H alkenylthio, 
C 3 -C 6 haloalkenylthio, C 3 -C G aikynylthio, C 2 -C 5 alkoxyalkylthio, C 3 -C 5 acetylalkylth!0, C 3 -C 6 - 
alkoxycarbonylalkylthio, C 2 -C 4 cyanoalkylthio, d-dalkylsulfrnyl, Ci-C e haloalkylsu(finyl, 
CrCsalkylsulfonyl, d-C 6 haloalkylsulfonyi, aminosulfonyl, Ci-C 2 alkylaminosu!fonyl, di(d-C 2 - 
alkyOaminosuifony], di(C 1 -C 4 aikyi)amino, halogen, cyano, nitro, phenylthio and/or by 
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benzylthio, wherein phenylthio and taenzyllhio may themselves be substituted on the phenyl 
ring by C t -C 3 alkyl, d-C 3 haloa!kyl, d-C 3 alkoxy, C^Cshaloalkoxy, halogen, cyano or by nitro, 
and wherein the substituents at the nitrogen atom in the heterocyclic ring are free of 
halogen; 

R 48 and FI49 are each independently of the other hydrogen, d-C 4 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 - 
alkynyl, d-C d alkoxycarbonyl, C r -C 6 alkyl1hio, Ci-C 6 alkylsutfinyl, d-C 6 alky!sulfonyl, d-d- 
alkyl-NHS(0) £ , Ci-C 4 haloalkyl, or phenyl which may itself be substituted by C 1 -C 4 alkyl, 
d-C 4 haloalkyf, C r C 4 alkoxy, Ci-C 4 haloalkoxy, CrdalkylcarbonyL C 1 -C 4 alkoxycarbonyl, 
amino, C,-dalkylamino, di-C 1 -C 4 alkylamino, d-Cgalkylthio, d-Cealkylsulfinyl. C r C e - 
alkylsulfonyl, d-dalkylsulfonyloxy, d-dhaloalkylthio, d-dhaloalkylsuifinyl, d-d- 
haloalkylsulfonyl, d-dhaloalkylsulfonyloxy, d-C 4 alky!-S(0) 2 NH, C r dalkyl-S(0) 2 N(d-C 4 - 
alkyl), halogen, nitro, COOH or by cyano; or R 4fl and R 49 together form a C 2 -C E alkylene 
bridge; and 

Rsois hydrogen, d-C 6 alkyl, C 3 -C 6 alkenyl, d-dalkynyl, d-Ciaikoxycarbonyl, benzyl or 
phenyl, wherein benzyl or phenyl may themselves be substituted by d-dalkyl, C r 
dhaloalkyl, Ci-C 4 alkoxy, d-C 4 -haloalkoxy, d-dalkylcarbonyl, C r dalkoxycarbonyl, amino, 
C-dalkylamino, di-CrC. r alkylamino, C,-C 4 alkylthio, d-C 4 alkylsuifinyl, d-dalkylsulfonyl, 
Ci-C 4 aikylsulfonyloxy, 

d-C 4 haioalkylthio, d-C 4 haloalkylsulfinyl, d-C 4 haloalkylsulfonyl, C 1 -C 4 haloalkylsu!fonyloxy, 
d-dalkyl-S{0) 2 NH, d-C 4 alkyl-S(0) z N(d-dalkyl), halogen, nitro, COOH or by cyano; 
R 53 is C r C 12 alkyl and 

R 54 is d-C^alkyi, or R 53 and R54 together with the nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 

with the proviso that R 4S is C 5 -C 6 afkyl when R 47 is d-C 4 aikyl or C,-C 4 haloalkyl and X is 
nitrogen or NO; 
or Q is the group Q 4 




wherein R eo is hydrogen or C-|-C 6 a!ky]; 

R 6 i is d-d 2 alkyi, CrCiahaloalkyI, C 2 -C 1£ alkenyl, C 2 -C 6 haioalkenyl, Ci-C 2 alkoxycarbonyl- or 
phenyl-substituted vinyl, oris C 3 -C 6 alkyny!, d-C 6 haloalkynyl, C 3 -C 6 allenyl, C 3 -C s cycloalkyi, 
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NR fi2 R G3r benzyl or phenyl, wherein the phenyl-containing groups may themselves be 
substituted by C,-C 3 alkyl, Ci-C 3 haloalkyi ; d-C 3 alkoxy, C|-C 3 haloalkoxy, halogen, cyano or 
by nitro, or R 61 is hydroxy-C,-C 12 alkyl, C^Calkoxy-CrC^alkyl, C,-C 4 alkylthio-Ci-C 12 alkyl, C- 
C 4 aikyisulfinyl-C-,-Ci 2 aikyt, C r C 4 a!kylsulfonyl-C,-C, 2 alkyl, cyano-d-d 2 alkyl, d-C G - 
alkylcarbonyioxy-C--d 2 alkyl, d-da!koxycarbony!-d-C 12 alkyl, C,-C 4 aikoxycarbonyloxy- 
Ci-Ci 2 alkyl, -rhodano-CrC^alkyl, benzoyloxy-Ci-C 12 alkyl, C ? -C fi oxiranyl, d-dalky!aminod- 
C 12 alkyl, ditd-daikyOamino-d-d^alkyl, d-C 12 alkyithiocarbonyl-C 1 -C 12 alkyl orformyl- 
C,-Ci 2 alkyl; 

or R S1 is a five- to ten-membered monocyclic or fused bicyclic ring system, which may be 
aromatic or partially saturated and may contain from 1 to 4 hetero atoms selected from 
nitrogen, oxygen and sulfur, the ring system being bonded to the sulfur atom of the 
-N(R eo )-S{0) 2 - group by way of a d-d 2 alky!ene group, and each ring system may contain 
no more than two oxygen atoms and no more than two sulfur atoms, and the ring system 
itself may be mono-, di- or tri-substituted by C,-C 6 alkyl, d-C 6 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 - 
haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyi, d-C 6 alkoxy, d-C 6 haloalkoxy, C 3 -C 6 alkenyloxy, 
C 3 -C 6 alkynyioxy, mercapto, d-C 6 alkylthio, C r C 6 haloalky]thio, C 3 -C 6 alkenyithia, C 3 -C 6 halo- 
alkenytthio, C 3 -C e alkynylthio, d-dalkoxyalkylthio, C 3 -C s acetylalkylthio p C 3 -C B alkoxy- 
carbonylalkylthio, C 2 -C 4 cyanoalkylthio, d-C 6 alkylsulfinyl, d-C 6 haloalkylsulfinyl, C r C 6 - 
alkylsulfonyl, C r C 6 hatoalkylsulfonyl, atninosulfonyi, Ci-C 2 alkylaminosulfonyi, di(d-C 2 - 
alkyl)aminosulfonyl, di(d-dalkyl)amino, halogen, cyano, nitro, phenylthio and/or by 
benzylthio, wherein phenylthio and benzylthio may themselves be substituted on the phenyl 
ring by C,-C 3 alkyl, d-C 3 haloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, 
and wherein the substituents at the nitrogen atom in the heterocyclic ring are free of 
halogen; 

R S2 is d-d 2 aikyl and 

R 63 is d-C t2 alkyl, or R 62 and R G3 together with the nitrogen atom to which they are bonded 
form a 3- to 7-membered ring; 
is oxygen or NR b9 ; 

Rr,9 is hydrogen, C t -C 6 alkyl, C 3 -C fi alkenyl, C 3 -C R alkynyl, Ci-dalkoxycarbonyl, benzyl or 
phenyl, wherein benzyl or phenyl may themselves be substituted by d-C 6 alkyl, d- 
C 6 haloalkyl, d~daikoxy, C,-d-haloalkoxy, d-C 6 aikylcarbonyl, C,-C G a[koxycarbonyl, amino, 
d-dalkylamino, d-d-dialkylamino, d-C 6 alky!thio, d-C 6 alkylsulfinyl, d-C 6 alkylsuifony[, d- 
dalkylsulfonyloxy, 
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Ci-C 4 haloalkylthio, Ci-C 4 haloalkylsulfinyl, d-C^haloalkylsulfonyl, C-rdhaloalkylsulfonyloxy, 
d-C,alkyl-S(0) 2 NH, C r C J alkyl-S(0) 2 N(C r C 4 alkyl) ) halogen, nitro, COOH or by cyano; 
R55, R57 and R 5a are each independently of the others hydrogen, hydroxy^ -Cialkyl, d- 
C G alkyl, d-C 4 alkoxy-d-C 4 alkyl, C 2 -C e alkenyl, C 2 -C 6 atkynyl, d-Cealkoxycarbonyl, d-C G - 
alkylthio ; C,-C 6 alkylsulfinyl, C -C 6 alky!sutfonyl, d-C 4 alkylaminosulfonyl, Ci-C 4 haloalkyl, 
Ci-C 6 alky]suifonyloxy-Ci-C 4 alkyl, phenylsultonyloxy-CT-dalkyl, d-C 6 alkylamino, C n -C 6 - 
diaikylamino, Crdalkoxy or phenyl, wherein the phenyi group may itself be substituted by 
C r C 4 alkyl, Ci-C 4 haloaikyl, d-C 4 alkoxy, Ci-C 4 haloa!koxy, d-Calkylcarbonyl, d-C 4 - 
alkoxycarbonyl, halogen, nitro, COOH or by cyano, or R £5 and R S6 together form a C 2 -C 5 - 
alkyiene chain, or R 55 and R 57 together form a chemical bond or a d-C 4 aikylene chain, or 
R57 together with R 59 forms a chemical bond or a C 3 -C 4 alkylene chain; 
or an agrochemically tolerable salt or any stereoisomer or tautomer of a compound of 
formula I. 

2. A herbicidal and plant-growth-inhibiting composition that comprises a herbicidally effective 
amount of a compound of formula I on an inert carrier. 

3. A method of controlling undesired plant growth, which comprises applying a herbicidally 
effective amount of a compound of formula I or of a composition comprising that compound 
to the plants or to their locus. 

4. A method of inhibiting plant growth, which comprises applying a herbicidally effective 
amount of a compound of formula I or of a composition comprising that compound to the 
plants or to thoir locus. 

5. The use of a composition according to claim 2 in controlling undesired plant growth. 
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